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To  His  ExcelUnci/  the  Governor  and  BonorabU  Council. 

The  Commissioners  on  Inland  Fisheries  and  Game  respect- 
fully submit  their  thirty-sixth  annual  report. 

General  Considerations. 

Change  in  Designation  of  Commission.  —  The  change  in  the 
designation  of  this  commission,  at  the  recent  special  session  of 
the  Legislature  for  the  codification  of  laws  of  the  Common- 
wealth, may  be  considered  wise  and  important  legislation. 
While  the  title,  Commissioners  on  Inland  Fisheries  and  Game, 
may  have  been  formerly  appropriate  and  satisfactory,  it  is 
evident  that  it  is  no  longer  properly  applicable,  when  the  duties 
and  responsibilities  of  the  commission  have  been  largely  en- 
hanced, so  that  they  cover  the  sea-coast  fisheries,  and  when  it 
should  be  in  a  position  to  present  facts  or  suggestions  which 
may  prove  beneficial  to  the  commercial  fisheries  generally. 
That  the  commission  has  outgrown  the  designation  it  has  here- 
tofore held  is  patent,  and  that  it  has  opportunity  for  further 
expansion  under  the  title  it  will  have  after  this  year  is  also 
apparent.  For,  while  it  is  true  that  all  branches  of  the  work 
relating  to  inland  fisheries  and  game  should  be  carried  on  with 
all  possible  vigor  and  effectiveness,  it  is  also  true  that  a  State 
having  such  important  sea  fisheries  as  Massachusetts  has  should 
not  be  oflicially  indifferent  to  their  welfare.  Public  welfare 
demands  that  the  commission  do  whatever  it  can,  through  in- 
quiry or  publication,  to  promote  industries  which  in  the  past 
were  stepping  stones  to  the  important  commercial  position  now 
held  by  this  Commonwealth,  and  still  occupy  a  position  of 
consequence  in  our  industrial  life. 

In  order,  however,  that  this  may  be  accomplished,  new  legis- 
'ition  will  be  required,  authorizing  the  appointment,  by  the 


o  J?  ion    li^nu    KTj^ssLrj,  ljlfoc. 

commiBsioD,  of  assistants,  with  suitable  designations,  for  the 
purpose  of  making  scientific  or  semi-scientific  inyestigations, 
which  a  proper  consideration  of  the  fisheries  may  make  neces- 
sary. At  the  present  time  there  is  no  law  which  will  admit  of 
such  an  appointment,  even  when  the  services  of  scientific  men 
or  technical  experts  are  tendered  to  the  commission  without 
charge  by  public-spirited  citizens.  It  should  be  only  necessary 
to  invite  attention  to  a  condition  so  utterly  at  variance  with  the 
general  attitude  of  the  State  towards  its  industries,  to  insure 
desired  action  by  the  Liegislature. 

Expansion  of  the  Work.  —  The  work  of  the  commission 
has  expanded  materially  in  various  directions.  The  facilities 
for  hatching  and  rearing  fish  have  been  increased  or  perfected, 
as  will  be  shown  in  detail  elsewhere,  and  the  output  of  young 
fish  this  year  is  about  four  times  as  great  as  in  any  year  pre- 
vious to  1900,  notwithstanding  many  of  those  distributed  this 
season  were  fingerlings  and  yearlings,  whereas  only  fry  were 
formerly  produced. 

The  number  of  Mongolian  pheasants  liberated  is  about  three 
and  a  half  times  as  many  as  were  generally  sent  out  before.  The 
Belgian  hares  put  out  to  stock  the  covers  in  various  sections 
of  the  State  numbered  more  than  two-thirds  as  many  as  the 
pheasants.  Thus  the  aggregate  of  game  birds  and  animals 
liberated  was  fully  five  times  as  many  as  have  usually  been  put 
out. 

Provision  has  been  made  to  increase  the  future  output  of  fish, 
birds  and  animals. 

Valuable  statistics  of  the  shore  fisheries  have  been  gathered 
and  tabulated.  Never  before  has  it  been  practicable  for  the 
commission  to  publish  figures  relating  to  fisheries  which  had 
real  statistical  value. 

The  commission  has  had  the  active  co-operation  of  the  Insti- 
tute of  Technology  in  the  study  of  the  difiicult  problems  bear- 
ing on  the  lobster  industry.  It  has  been  able  to  contribute  to 
the  scientific  researches  of  various  organizations,  among  which 
may  be  mentioned  the  Museum  of  Comparative  Zo5logy  at 
Cambridge. 

Correspondence  with  various  European  countries  and  with 
Japan  has  been  instituted  for  the  purpose  of  securing  informa- 
tion which  may  prove  helpful  to  our  fishery  industries,  and  the 
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chairman  has  lectured  on  necessary  improvements  of  the 
fisheries. 

Additions  have  been  made  to  the  collections  illustrating 
work  of  the  commission.  A  series  of  photographs  of 
hatcheries  and  their  surroundings,  including  ponds,  pheas 
tries,  etc.,  has  been  obtained*  Fourteen  of  these  have  b< 
used  for  bromide  enlargements,  and  these  have  been  suita 
framed.  Contributions  to  the  collection  have  been  recei^ 
from  some  of  the  deputies.  The  head  of  a  buck  deer  wh 
was  illegally  killed  in  this  State  has  been  mounted. 

The  advantage  of  having  a  collection,  such  as  it  is  ho] 
may  sometime  be  acquired  b}^  the  commission,  can  scarcely 
over-estimated.  Its  real  practical  value  has  already  been  dc 
onstrated,  even  while  it  is  yet  very  embryonic. 

Appropriations,  —  The  total  amount  appropriated  for 
conduct  of  the  commission's  work  in  its  various  branches  ^ 
$21,002.  It  is  not  possible  at  this  time  to  show  the  amoi 
expended.  It  can  only  be  said  that  the  appropriation 
$1,000,  made  for  fishways  in  accordance  with  chapter  3' 
Acts  of  1900,  has  not  been  drawn  upon  and  will  consequen 
revert  to  the  treasury  of  the  Commonwealth. 

Recommendation  regarding  Appropriation. — The  coma 
sioners  recommend  that  future  appropriation  bills  shall  cont 
a  provision  authorizing  them  to  transfer  ten  per  cent,  of  s 
appropriation  for  a  specific  purpose  —  the  enforcement  of  Is 
for  instance  —  to  some  other  appropriation,  providing  the  < 
i^encies  of  the  work  and  the  public  welfare  seem  to  demand 
If  this  can  be  done,  or  a  special  act  embodying  such  a  provis: 
can  be  enacted,  much  advantage  to  the  work  will  result,  e 
the  real  purpose  of  the  Legislature  in  appropriating  the  agg 
gate  sum  will  be  better  served. 

Free  Distribution  of  Fish ^  Birds  and  Animals.  — The  co 
mission  is  impressed  with  the  idea  that  the  free  distribution 
fish,  birds  and  animals  it  breeds  or  rears  will  be  an  impoiti 
step  forward  in  the  effort  to  restock  our  inland  waters  and  ( 
covers.  This  is  done  in  other  States,  —  certainly  in  nearly 
of  them  that  make  any'pretence  of  carrying  on  such  work  up 
a  scale  commensurate  with  its  importance.  Not  a  few  of  1 
States  have  cars  of  their  own  for  distributing  fish  and  fry,  w 
the  most  approved  equipment  and  trained  crews.    If  it  is  woi 
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while  for  the  State  to  breed  fish  or  game  it  is  certainly  impor- 
tant that  the  full  result  of  its  work  in  this  direction  shall  be 
attained  by  making  the  commission  responsible  for  distribu- 
tion. This  is  in  harmony  with  the  most  advanced  thought  and 
action  of  the  foremost  men  and  commonwealths  in  this  country, 
not  to  speak  of  other  countries* 

Manifestly  it  is  unwise  to  longer  depend  on  fish  being  dis- 
tributed by  those  not  responsible  to  the  commission,  for  while 
much  may  have  been  accomplished  under  the  system  hereto- 
fore prevailing,  whereby  fish  are  delivered  to  applicants  at  the 
hatcheries,  it  is  scarcely  to  be  expected  that  all  will  be  experts 
in  the  care  of  fish,  and  considerable  loss  may  result  in  conse- 
quence of  inexperience,  even  when  individuals  are  honestly 
desirous  of  carrying  out  the  purposes  of  the  commission.  And 
whether  or  not  there  is  foundation  for  disquieting  assertions, 
as  to  the  disposition  of  some  of  the  fish,  it  certainly  will  be  an 
advantage  to  know  beyond  question  that  fish  intended  for  pub- 
lic waters,  where  alone  they  should  be  put,  have  not  been  used 
to  stock  private  reserves,  from  which  the  public  may  be  ex- 
cluded. 

It  is  imperative  that  birds  and  rabbits  be  liberated  by  the 
deputies  of  the  commission,  and  this  has  been  done,  at  some 
sacrifice  of  other  interests.  It  is  almost  equally  important  that 
fish  should  also  be  distributed  in  like  manner.  The  best  results 
cannot  otherwise  be  obtained. 

Fish  Culture. 

Extent  of  Work^  etc, — The  work  embraced  under  this  head, 
which  includes  many  things  beside  fish  culture  proper,  has  been 
carried  on  by  the  commission  during  the  current  year  upon  a 
more  comprehensive  scale  than  ever  before.  This  applies  not 
only  to  the  magnitude  of  the  work,  and  the  results  accom- 
plished, but  also  to  the  fact  that  it  has  been  broadened  in  the 
matter  of  species,  propagated  or  reared  on  a  large  scale,  and 
there  has  been  much  expansion  of  effort  in  other  directions 
bearing  strictly  on  the  question  of  the  preservation  and  increase 
of  food  fish  in  the  Commonwealth. 

The  organization  of  this  work  as  established  last  year  has 
'  been  continued.  Commissioner  Delano,  the  superintendent  of 
^•-hatcheries,  has  co         lously  given  his  active  personal  attention 
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to    i£A::^r«  relttfiz  core  s-irivilr  u»  fi>h  cuUaiv  prc»per,  p«r- 

tic<ilar>  12  c^i^'-tin  w::h  tbe  <»r.inct  and  dereiopaaeat  of 

rtesocDcef  &:  :':^  L&ub«-r6«^«  acd  is  the  di>tril»Qt;oD  of  £r2i,  not 

oniT  f.*r  ft  ».  t  iz  :a  tie  ordinanr  war,  bat  coder  ^;*<•ill  ^cis 

iwhicL  !iikke  ::     '  /jmx.r-nr  i:j-»:.a  ibe  CL»ain:ii^->  •n  to  s4«-ijk  Urvx^ 

liod  fic-i.i»  41. i  */•  Prz~::l*:e  ibe  fi^in^  therein  for  m  period  Dct 

exce*d':i2  t^ree  je^r^.     In  aii  :!:»q  to  tLi>,  be  La*  cc»-o;>rrkieid 

iw'itli  tbe    Ltlrrj!!  in  xhe  ex&ir^i nation  of  djan>  AT^i  £^hwjivss. 

mnd,  ti.-  a  o  re  1  z.!:ei  extent,  in  lise  exaiz.:n%tk»n  of  p^riis', 

WhL  cz*  ex^ie"  I'l-n,  c^  vLi.h  detailed  menlicin  vlll  l«  xzuie 
in  it*  jr  ;ter  f 'i.ie,  ibe  re-^::.:*  temred  have  J^een  sai:-:art--iy 
and  far  Vv.ci  atnL'ns  Lerel*  fore  atiaioe-i  in  iLI?  Siaie:  so 
fdndi  *o  liAt,  eren  «-;:b  ibe  (Vlacje*  e&x^rtered  at  Haiier, 
the  oat:--:  of  frj,  fnrrtnlrrr^  and  a.i-'i  £-b  i*  n-Ltb  ir 
thmn  erer  btf-re.  In  the  cj^^an  i.zue  iLe  fLtcr>e  p'»^>- 
haTe  bccc  5*:»  lirr--k'  airarjoed  tLr  •uzitiertsarinz  ••f  Sr>»3  fi*A 
that  ve  ssar  c  r.fi^Ltlr  !>>'A  forward  to  a  mu-.b  larger  izxrease 
next  Tear,  aii  :::  •--*•?€•  .uect  lear?  there  i-?  rea?* ■r^"»'*e  prj-b^- 
bilitj  tLit  :".e  ca:**:::y  -^.f  the  >Late  Latcherie*  will  Ite  taxed  to 
their  u:=.  >-i.  Pre-eM  arr^nzen/erilr  OLfLtecf  Iiite  two  brcols 
of  &h  a-'::.a"v  ;::«t^*  I  cf  one,  an]  a  C'»ns<*;.-ei:.t  :i:fCrea<«  of 
the  octrul  of  tie  Lji%_r.er;€-?,  wr^i.h  w:.l  be  manj  x.mei^  greater 
than  Lere:  -f  re.  TL**  ha»  beea  maie  r»^>**:'%;e  b^-  the  ic^^^la- 
tioo,  at  S^tt/o  ttd  Hkiler,  of  hatching  jar*  and  g'a^>  aquaria 
for  bree»i.T:z  the  j  ike  j*r .fa  or  hat-: bing  the  egg*  of  f»ther  fre^b- 
water  -j^-^^.e*  wli.L  can  f^e  ioeu'jated  in  jar*.  The  fish  cultural 
plans  a".?^'»  c>:'.ten::.['.*te  at  Iea*t  three  fieri'd*  for  £^tockin?  with 
fish  in^teai  «  f  «-r.*f.  Tr«>ut  fry  wilJ  fir^t  be  fput  oat  in  the 
spring;  ti*^r<-  wi..  J^  foi.'^wed  by  p  ke  perch  fry,  and  p05'>;bly 
by  jearr.r-g  trvut,  ati  in  the  fall,  fingerliog*  of  Tariou^  species 
of  trr*ut  ar:i  l&oi.ocked  ealmon  will  be  distributed.  This  plaa 
waa  f.^!>wed  tLe  preterit  year  with  mrM  feati^factoty  res^ults, 
and  there  :•  iy>  rea-^^'^n  to  doubt  that  it  will  prore  eqcally 
efficient  5n  tr-e  fut:jre,  altL'^/ugb  it  will  d^^ubtle^  \^  raried  aooe- 
what,  e^pec!a!;y  by  iviiuiiLg  other  frpecies,  n..Lfc^»'y  the  while 
perch,  for  the  £ai-l  ci^XzW'A\fm. 

Appropriation.  —  Owing  to  the  fact  that  the  br^iei'n^  aad 
rearing  of  gan^  bird*  ar,d  ^mail  ganjc  aLiz:^*.*  are  <:trr<>i  on  by 
the  coii,aai-*ion  in  connection  w:th  the  ha:*.her:e:?,  :le  a^  •  ro- 
priation  for  :rullare  wa*  made  app'ica^/eioihe**  a".*.:..     T:* 
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to  matters  relating  more  strictly  to  fish  culture  proper,  par- 
ticularly in  conoection  with  the  conduct  and  development  of 
resources  at  the  hatcheries,  and  in  the  distribution  of  fish,  not 
only  for  stocking  in  the  ordinary  way,  but  under  special  acts 
which  make  it  obligatory  upon  the  commission  to  stock  brooks 
and  ponds  and  to  regulate  the  fishing  therein  for  a  period  not 
exceeding  three  years.  In  addition  to  this,  he  has  co-operated 
with  the  chairman  in  the  examination  of  dams  and  fishways, 
and,  to  a  more  limited  extent,  in  the  examination  of  ponds. 

With  one  exception,  of  which  detailed  mention  will  be  made 
in  its  proper  place,  the  results  secured  have  been  satisfactory 
and  far  beyond  anything  heretofore  attained  in  this  State ;  so 
tnuch  so  that,  even  with  the  obstacles  encountered  at  Hadley, 
the  output  of  fry,  fingerlings  and  adult  fish  is  much  greater 
than  ever  before.  In  the  mean  time  the  future  possibilities 
have  been  so  largely  advanced  through  the  rearing  of  brood  fish 
that  we  may  confidently  look  forward  to  a  much  larger  increase 
next  year,  and  in  subsequent  years  there  is  reasonable  proba- 
bility that  the  capacity  of  the  State  hatcheries  will  be  taxed  to 
their  utmost.  Present  arrangements  contemplate  two  broods 
of  fish  annually  instead  of  one,  and  a  consequent  increase  of 
the  output  of  the  hatcheries,  which  will  be  many  times  greater 
than  heretofore.  This  has  been  made  possible  by  the  installa- 
tion, at  Sutton  and  Hadley,  of  hatching  jars  and  glass  aquaria 
for  breeding  the  pike  perch  or  hatching  the  eggs  of  other  fresh- 
water species  which  can  be  incubated  in  jars.  The  fish  cultural 
plans  also  contemplate  at  least  three  periods  for  stocking  with 
fish  instead  of  one.  Trout  fry  will  first  be  put  out  in  the 
spring ;  these  will  be  followed  by  pike  perch  fry,  and  possibly 
by  yearling  trout,  and  in  the  fall,  fingerlings  of  various  species 
of  trout  and  landlocked  salmon  will  be  distributed.  This  plan 
was  followed  the  present  year  with  most  satisfactory  results, 
and  there  is  no  reason  to  doubt  that  it  will  prove  equally 
efficient  in  the  future,  although  it  will  doubtless  be  varied  some- 
what, especially  by  including  other  species,  notably  the  white 
perch,  for  the  fall  distribution. 

Appropriation.  —  Owing  to  the  fact  that  the  breeding  and 
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sam  of  $4,877  was  appropriated  **  for  the  propagation  and  dis- 
tribution of  fish,  birds  and  other  animals,  running  expenses, 
and  the  rent  and  maintenance  of  hatcheries."  While  this  has 
sufficed,  the  expense  attendant  upon  the  distribution  of  birds 
and  animals  was  much  larger  than  anticipated,  owing  to  the 
increase  in  output  and  consequently  the  closest  economy  in 
other  directions  was  necessary. 

In  addition  to  the  above-named  amount  $500  was  appropri- 
ated for  stocking  ponds,  under  chapter  208,  Acts  of  1897,  and 
a  similar  sum  for  stocking  brooks,  in  accordance  with  chapter 
284,  Acts  of  1900.  This  makes  a  total  of  $5,877  for  fish 
cultural  purposes  chiefly,  but  something  less  than  this  will 
be  used,  though  the  exact  amount  can  be  determined  only 
after  the  close  of  the  year,  or  after  the  publication  of  this 
report. 

Output  of  Fish.  —  About  the  usual  quantity  of  trout  fry, 
865,000,  was  distributed  in  the  spring.  In  addition  to  these, 
2,600,000  pike  perch  fry,  hatched  at  the  Sutton  and  Hadley 
stations  from  eggs  received  from  the  United  States  Fish  Com- 
mission, were  put  into  ponds  shortly  after  the  brooks  were 
stocked  with  trout  fry.  Besides  these,  11,500  yearling  and 
44,750  fingerling  brook  trout  have  been  put  into  the  brooks, 
and  15,000  rainbow  trout  fingerlings,  13,000  landlocked  salmon 
fingerlings,  586  yearling  Loch  Leven  trout  and  250  four-year- 
old  brook  trout  have  been  distributed  in  various  ponds.  This 
makes  a  total  of  3,550,086  fish  distributed  by  the  commission 
this  year  for  stocking  the  inland  waters  of  the  State.  It  is 
noteworthy,  too,  that  more  than  80,000  of  the  fish  above 
enumerated  were  fingerlings  and  yearlings,  concededly  more 
valuable  for  stocking  purposes  than  ten  times  as  many  fry. 
Mention  may  also  be  made  of  the  reservation  of  several  thou- 
sands of  fingerlings  and  yearlings  for  increasing  the  stock  of 
brood  fish  at  the  two  principal  hatcheries. 

Enemies  to  Trout.  — The  work  of  rearing  trout  and  keeping 
a  supply  of  brood  fish  is  made  more  or  less  difficult  by  the 
presence  of  various  enemies  to  these  fish  at  the  hatching  sta- 
tions. Among  these  are  minks,  fish  hawks,  kingfi:^hers,  eels 
and  water  snakes.  To  what  extent  minks  have  preyed  on  trout 
in  the  hatchery  ponds  is  a  matter  of  conjecture.  Superintend- 
ent Tri  fught  one  or  more  at  the  Hadley  station,  and  their 
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presence  may  account  for  some  decimation  of  trout  that  has 
been  noticed,  although  this  may  be  due  to  eels. 

On  one  occasion  during  the  summer,  while  Mr.  Tripp  was 
engaged  in  the  attempt  to  sink  a  well  some  little  distance  from 
the  hatchery  at  Hadley,  and  on  the  opposite  side  of  the  build- 
ing from  the  pond  wherein  the  brood  trout  are  kept,  he  chanced 
to  turn  in  the  direction  of  the  pond  and  saw  a  large  fish  hawk 
just  rising  from  the  water  with  a  trout  in  its  claws.  How  often, 
this  had  been  done  can  only  be  conjectured. 

In  one  of  the  small  rearing  pools,  where  Mr.  Tripp  had  been 
endeavoring  to  raise  some  trout  fingerlings,  he  noticed  that  the 
young  fish  grew  less  and  less  from  day  to  day,  but  as  there 
were  no  dead  fish  on  the  bottom  of  the  pool  he  was  at  a  loss  to 
account  for  the  gradual  diminution.  On  two  occasions  he  drew 
the  water  nearly  out  of  the  pool  in  the  endeavor  to  discover 
the  cause,  but  ho  could  find  no  trace  of  anything  which  would 
give  him  a  clue.  But  as  the  trout  continued  to  disappear,  he 
finally  drew  the  pool  down  for  the  third  time,  and  covered  the 
bottom  of  it  with  fine,  white  sand,  thinking  that  might  possibly 
aid  him  in  securing  information  which  he  had  previously  failed 
to  obtain.  He  was  correct  in  this  conclusion,  for  the  sand  led 
to  the  discovery  of  two  eels,  which  were  dragged  from  the  mud 
in  the  bottom  of  the  pool.  One  was  sixteen  inches  long  and 
the  other  two  feet  or  more  in  length.  The  discovery  of  these 
solved  the  problem  of  the  disappearance  of  trout. 

Fish  hawks  have  not  been  known  to  make  predatory  attacks 
on  trout  at  the  Sutton  hatchery  this  year,  but  formerly  they 
were  occasionally  troublesome  there.  But  the  trout  are  not 
exempt  from  attacks  of  kingfishers.  One  day  early  in  October, 
when  the  chairman  and  superintendent  of  hatcheries  were 
visiting  the  hatchery,  a  kingfisher  was  caught  in  a  trap  that  is 
always  kept  set  in  summer  for  these  birds. 

On  the  same  day,  a  Mr.  Wilson  of  Worcester,  who  was  out 
to  the  hatchery  for  the  purpose  of  securing  some  frogs  for 
scientific  purposes,  succeeded  in  killing  a  water  snake  about 
forty-two  inches  long  and  approximately  five  inches  in  circum- 
ference. This  snake  was  killed  in  immediate  proximity  to  the 
rearing  ponds,  near  the  hatchery,  where  the  young  trout  are 
being  raised  for  breeders.  When  opened,  the  snake  was  found 
to  have  four  trout  in  its  stomach,  each  ranging  from  five  to 
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seven  inches  in  length.  Two  of  them  were  Loch  Leven  trout, 
one  six  and  one-half  inches  and  one  seven  inches  long,  and  the 
other  two  were  brook  trout. 

Mr.  Merrill  says  that  *^  formerly  many  of  these  snakes  were 
killed  about  the  upper  ponds,  but  this  year  they  have  been  less 
plentiful  there,  and  not  one  has  been  killed.  Their  absence 
may  account  in  part  for  the  increased  number  of  fingerlings  Id 
those  ponds." 

Work  at  the  Hatcheries.  —  In  various  directions  an  effort 
has  been  made  to  enlarge  and  perfect  the  facilities  for  conduct- 
ing fish-cultural  and  other  work  at  the  stations  on  an  expanding 
scale.  Mention  is  made  elsewhere  of  the  result  of  breeding 
birds  and  rabbits  at  Winchester  and  Sutton,  and  further  allusion 
to  that  may  be  omitted  here.  Important  improvements  have 
been  made  at  the  Sutton  hatchery  by  repairing  the  wooden 
pens,  which  were  in  bad  condition ;  making  changes  in  the 
supply  pipe  that  carries  water  into  the  hatchery ;  building  a 
dam  and  screen  in  the  main  brook  below  the  hatchery,  so  that 
young  fish  can  be  kept  there  for  renewing  the  brood  stock  in 
the  large  pond  whenever  necessary ;  repainting  all  the  build- 
ings and  otherwise  improving  them.  The  hatchery  has  been 
equipped  with  a  dozen  Chase  jars  and  necessary  piping,  glass 
aquaria,  etc.,  for  their  successful  operation. 

An  effort  has  been  made  to  secure  one  or  more  flowing 
wells  at  Hadley,  situated  so  as  to  supply  the  hatchery  with 
an  unfailing  supply  of  spring  water  of  nearly  uniform  tempera- 
ture, suitable  for  breeding  and  rearing  trout.  All  attempts 
have  failed,  however,  despite  the  labor  expended,  and  the 
question  of  a  supply  of  spring  water  still  remains  the  most 
important  problem  connected  with  the  hatchery.  It  is  of  so 
much  consequence  that  an  appropriation  will  be  asked  for  to 
enable  the  commission  to  drive  an  artesian  well,  without  which 
there  seems  little  prospect  of  Ynaking  this  station  suitable  for 
rearing  fish,  and  it  may  not  always  be  relied  on  with  certainty 
for  hatching  them,  since  it  is  conceivable  that  the  water  supply 
may  sometimes  fail,  even  in  winter,  though  of  course  this  is 
improbable. 

The  hatchery  has  been  equipped  with  glass  hatching  jars, 
etc.,  similar  in  number  and  type  to  those  at  Sutton,  and,  except 
for  its  lack  of  a '  '  of  suitable  water,  is  in  first-class  con- 
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dition  for  breeding  large  numbers  of  fish.  It  is  intended  to 
double  the  jar-hatch  ing  capacity  at  both  stations  next  year ,  this 
being  absolutely  necessary. 

Rearing  Young  Fish.  —  The  effort  to  rear  trout  and  land- 
locked salmon  to  fingerlings  or  larger,  which  was  inaugurated 
last  year,  was  continued  on  a  larger  scale  this  year.  The 
success  attained  at  Sutton  was  notable  and  gratifying.  At 
Hadley,  however,  the  result  was  disastrous  and  disappointing. 
This  was  due  almost  wholly  to  the  lack  of  spring  water  of 
nearly  uniform  temperature.  It  was  hoped  and  expected  that 
the  brook  water,  which  runs  through  the  land  controlled  by  the 
commission,  would  prove  suitable  for  rearing  brook  trout  to 
fingerlings,  especially  as  its  temperature  is  generally  not  high, 
and  the  fluctuations  were  not  deemed  extreme  for  surface  water. 
A  long  penstock  brought  a  supply  of  the  brook  water,  and  fed 
it  into  a  system  of  rearing  tubs  placed  on  each  side,  so  that 
each  tub  received  a  stream  direct,  the  water  in  no  case  passing 
from  one  tub  to  another.  The  volume  of  water  was  ample ;  it 
was  also  swift  and  seemed  to  be  well  aerated.  Every  pre- 
caution wad  taken  to  insure  its  purity.  But  as  the  season 
advanced  and  the  weather  grew  warm  the  brook  trout,  which  at 
first  appeared  to  be  doing  well,  were  attacked  with  a  form  of 
gill  disease,  and  it  soon  became  evident  that  the  water  was 
infested  with  a  very  destructive  parasite.  AH  the  ordinary 
and  well-known  remedies  were  tried,  but  nothing  availed  to 
permanently  check  the  trouble,  the  result  being  that  only  a  few 
of  the  young  brook  trout  survived. 

The  rainbow  trout  did  better,  probably  because  they  are  less 
easily  affected  by  fluctuation  of  temperature,  or  a  moderate  rise 
of  it,  and  also  because  they  are  evidently  not  so  susceptible  as 
brook  trout  are  to  attacks  of  this  particular  parasite.  Still, 
they  suffered  and  did  not  thrive  as  well  as  at  Sutton.  Some 
rainbow  trout  in  their  second  year,  confined  in  pens  where  the 
temperature  was  considerably  higher  than  in  the  tubs,  seemed 
to  do  well,  and  a  lot  of  two-year-old  brown  trout  in  one  of  the 
pools  above  the  main  pond,  which  is  fed  partly  by  the  brook 
and  partly  by  springs,  were  healthy  and  grew  finely.  They 
were  not  troubled  by  the  gill  parasite  that  killed  the  young 
brook  trout  in  such  large  numbers. 

The  year's  work  at  Hadley  has  demonstrated  the  feasibility 
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of  successfully  rearing  brood  fish  from  trout,  which,  may  be 
taken  there  of  the  size  of  yearlings,  or  thereabouts ;  but  the 
rearing  of  fingerlings  from  brook  trout  fry,  which  is  still  more 
important,  cannot  apparently  be  accomplished  without  ex- 
cessive loss,  unless  it  is  practicable  to  secure  a  supply  of  spring 
water.  Much  better  results  may  be  anticipated  in  rearing  rain- 
bow trout,  especially  if  the  ravages  of  the  gill  parasite  can  be 
minimized.  Efforts  will  bo  made  the  coming  year  to  determine 
definitely  what  can  be  done  in  this  direction. 

Certain  improvements  at  Sutton  are  much  needed.  The 
floor  of  the  hatchery  is  in  bad  condition  and  repairs  should  be 
made  next  year.  Cattle  from  adjoining  pastures  have  done 
more  or  less  damage  to  the  property  of  the  commission  at  this 
station,  and  it  is  considered  imperatively  necessary  to  build  a 
wire  fence  around  the  State  land. 

At  Winchester  the  pipe  which  supplies  the  hatchery  with 
water  is  worn  out,  and  should  be  replaced  by  a  new  one. 

Rearing  Ponds^  etc.  —  At  Hadley,  a  new  rearing  pond,  fifty 
feet  by  seventy-five  feet,  has  been  built  during  the  present  year 
above  the  main  pond.  This  is  fed  in  part  by  the  brook,  which 
also  supplies  the  tub  system,  the  main  pond  or  other  pools  x 
but  the  supply  of  water  has  been  largely  increased  in  voluocv 
and  fitness  by  driving  pipes  some  distance  into  the  alluvial  U^. 
torn  of  the  artificial  pool.  Something  additional  has  been  d^  ^ 
to  perfect  the  rearing  pond  system  at  the  station,  and  u< 
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superintendent  has  worked  zealously  to  improve  conditW       the 
doing  a  large  part  of  the  manual  labor  himself.     His  efl[^,^^on8 
find  a  flowing  well  for  the  hatching  house  has,  howev^^^)rt  to 
manded  even  a  larger  amount  of  labor,  and  unfortunaV^^r,  ij^, 
has  been  so  far  unproductive.  ^©'y  this 

The  single  well  which  has  heretofore  supplied   t\ 
amount  of  water  used  in  the  hatchery  was  believed  ^  ^e  ijuiite^ 
failing  spring,  and  when  the  site  was  selected  tly    ^  be  an  un- 
reliance  on  a  continuous  supply  of  water,  suffici^  ^^®  ^a%  ^y^u 
for  hatching  purposes,  beyond  which  nothing  w^^  "^  io  ^olum^ 
plated.     But  the  long-continued  hot,  dry  per\       ^«en  contem^ 
two  summers  developed  the  fact  that  the  welj         ®  ^f  the  past 
to  furnish  the  volume  of  water  reouired  for  hik^   .  ^^^^  sufRo;^^^ 
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pacity  of  the  hatchery,  — is  not  an  anfailiog  spring,  but  is  only 
what  may  be  termed  a  surface  well,  therefore  subject  to  fluc- 
tuation and  liable  to  go  nearly  dry. 

As  already  indicated,  several  attempts  have  been  made  dur- 
ing the  year  to  increase  the  supply  of  water  by  digging  or 
driving  wells  on  ground  sufficiently  high  to  permit  the  water 
to  flow  to  the  hatchery  by  gravitation  ;  but  in  every  instance  a 
strata  of  hard-pan  has  been  struck  about  ten  feet  below  the 
surface.  This  can,  of  course,  be  penetrated  only  by  drilling, 
but  there  is  apparently  no  other  way  of  tapping  a  spring.  That 
there  may  be  some  uncertainty  as  to  the  result  is  recognized, 
but  the  contour  of  the  adjacent  hills  inspires  confidence  in  the 
attempt  to  secure  an  unfailing  supply  of  spring  water,  of  prac- 
tically unvarying  temperature,  by  sinking  an  artesian  well  to  a 
considerable  depth.  If  such  an  attempt  should  prove  success- 
ful, the  water  thus  obtained  would  not  only  supply  the  hatchery, 
*  but  could  also  be  utilized  for  rearing  trout  fry  to  fingerlings. 
Everything  depends  on  it,  and  until  this  question  is  settled  it 
is  considered  inadvisable  to  make  any  further  attempt  to  de- 
velop the  station  along  the  lines  marked  out. 

The  stock  of  brood  fish  at  Hadley  are  in  a  healthy  condition ; 
it  is  believed  few  have  died  during  the  year.  It  may,  however, 
be  said  that  the  result  might  have  been  different  except  for  the 
flowing  wells  in  one  of  the  upper  rearing  ponds,  to  which  allu- 
sion has  already  been  made.  Without  these  it  is  very  doubtful 
if  the  adult  fish  in  the  large  pond  could  have  been  saved,  for 
the  overflow  of  the  artificial  poof  added  considerably  to  the 
water  supply  in  the  main  pond,  and  also  improved  the  tem- 
perature materially. 

The  rearing  pond  system  at  Sutton  has  been  improved  to  the 
extent  of  enlarging  one  of  the  upper  pools.  This  was  substan- 
tially all  that  could  be  done,  for  about  all  the  available  space 
on  the  State  land  suitable  for  rearing  ponds  has  been  utilized. 
Additional  advancement  along  this  line  at  that  station  is  con- 
tingent upon  .the  purchase  of  a  few  acres  of  adjacent  swamp 
land,  of  nominal  value.  This,  although  of  small  extent,  be- 
longs to  two  estates,  and  the  determination  of  exact  boun- 
daries is  necessary  before  conveyance  can  be  made.  Meanwhile, 
the  owners  have  very  courteously  permitted  the  partial  occu- 
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pancy  of  it  by  the  commission,  free  of  charge, — an  act  on  th 
part  which  has  materially  aided  in  the  satisfactory  con<luct 
the  work  at  this  station. 

The  tub  system,  for  raising  trout  fry  to  fingerlinjrs,  li 
worked  admirably  at  Sutton,  where  the  water  is  uniform 
pure  and  of  a  l6w  temperature.  A  portion  of  the  tubs,  sixte< 
in  number,  were  installed  in  a  group  on  the  land  referred 
just  beyond  the  boundaries  of  the  State  land.  They  sat  in 
slight  depression,  and  were  so  placed  that  the  water  broui^l 
through  a  penstock  to  each  one  of  the  four  higher  tubs,  passe 
by  overflow  into  the  three  tubs  below,  one  after  the  otho 
Thus  a  small  stream  sufficed  for  four  tubs,  and  no  doubt  exist 
that  the  same  volume  of  water  might  continue  on  to  seven 
other  tubs  with  equally  satisfactory  results. 

The  experience  of  two  years  at  Sutton  has  demonstrate^ 
beyond  question  that,  where  a  fair  supply  of  cool  spring  wato 
is  obtainable,  the  tub  system  is  superior  to  any  other  for  rear 
ing  fry  to  fingerlings.  It  gives  the  best  results  because  the  fisi 
are  protected  from  enemies  at  a  time  when  they  are  most  ir 
need  of  protection;  for  the  reason  that  dead  fish,  stale  food, 
etc.,  can  be  easily  removed,  thus  insuring  the  purity  of  the 
water;  and  ample  shade,  so  much  needed  by  trout,  can  always 
be  provided  by  the  covers,  which,  being  partially  of  wire  net- 
ting, readily  admit  all  requisite  air  and  light.  By  no  other 
system  we  are  familiar  with  can  a  limited  supply  of  water 
produce  such  large  results.  In  addition,  it  is  unquestion- 
ably the  cheapest  artificial  arrangement  for  rearing  trout  now 
available. 

Brood  Fish, — There  are  now  available  about  6,000  brood 
trout,  ranging  from  eighteen  months  upwards  in  age.  These 
are  in  fine  condition.  They  consist  of  brook  trout,  brown  trout 
and  rainbow  trout  chiefly,  though  there  are  only  a  few  of  the 
latter  old  enough  to  spawn.  There  are  also  a  few  Loch  Leven 
trout. 

Measures  have  been  taken  to  maintain  and  increase  the  brood 
stock  of  fish  by  keeping  in  reserve  sufficient  young  trout  to 
meet  all  anticipated  needs.  It  will  require  a  little  time  to  at- 
tain the  maximum  aimed  at,  especially  so  far  as  the  rainbow 
trout  is  concerned,  since  this  is  much  older  than  the  brook 
trout  when  it  begins  to  yield  eggs.     But  the  rapid  growth  of 
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the  few  rainbows  at  Sutton,  and  the  fact  that  the  species  is 
prolific,  yielding  2,500  to  3,000  eggs  at  six  years  of  age,  are 
reasons  for  anticipating  success  when  the  young  fish  we  now 
have  reach  the  breeding  age  of  three  years. 

Another  year  the  yield  of  eggs  from  brook  trout  and  brown 
trout  should  be  large,  but  it  will  be  about  two  years  or  more 
before  the  rainbow  trout  will  attain  sexual  maturity. 

Mention  should  not  be  omitted  of  the  fact  that  a  very  few 
landlocked  salmon  have  been  retained  at  Sutton.  These  were 
two  years  old  last  spring,  and  the  experiment  of  attempting  to 
raise  them  to  a  breeding  age  is  an  interesting  one. 

Taking  Trout  Eggs. — The  work  of  taking  and  impreg- 
nating trout  eggs  at  the  stations  in  Sutton  and  Hadley  began 
about  November  1,  as  usual,  and  1,021,000  eggs  have  been 
obtained.  This  is  considerably  in  excess  of  the  number  se- 
cured at  the  same  date  last  year,  and  justifies  the  expectation 
that  the  total  yield  will  be  a  record  in  this  branch  of  the  com- 
mission's work. 

Introduction  of  New  Species.  —  The  commission  has  made 
a  notable  advance  during  the  year  in  the  work  embraced  under 
this  head,  and  at  no  time  in  its  history  have  the  results  attained 
in  this  direction  even  approximated  those  of  which  mention  will 
be  made.  The  fact,  too,  that  what  has  been  already  accom- 
plished makes  probable  still  greater  results  in  the  future,  adds 
to  the  importance  of  the  work  done,  and  suggests  possibilities 
in  the  restocking  of  our  inland  waters  not  heretofore  deemed 
attainable. 

In  point  of  numbers,  the  stocking  of  our  ponds  with  2,600,- 
000  fry  of  the  pike  perch  (Stizostedion  vitreum)  is  the  mos>t 
important  event  of  the  year,  in  the  introduction  of  new  species. 
This  species  was  described  at  some  length  in  our  last  report. 
The  fact  that  information  has  indirectly  reached  the  commission 
that  young  pike  perch  were  taken  last  spring  or  summer  in 
Mystic  Pond,  where  they  had  been  planted  as  fry  the  previous 
year,  suggests  the  probability  of  the  species  thriving  in  some 
of  our  ponds  at  least.  While  no  member  of  the  commission 
saw  the  fish  caught  in  Mystic  Pond,  the  statement  seemed  to  be 
well  authenticated  that  boys  fishing  there  took  some  fish  which 
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perch,  for  no  other  fish  in  Massachusetts  waters  would  answer 
to  that  description. 

If,  then,  the  pike  perch  can  be  successfully  introduced,  it  is 
evident  that  much  greater  results  may  reasonably  be  anticipated 
from  plants  of  200,000  or  500,000  fish  in  a  pond,  than  by  put- 
ting into  it  from  200  to  400  white  perch,  even  if  the  latter  are 
half  grown.  And  it  may  be  said  here  that  the  pike  perch  is  a 
true  perch,  —  the  largest  of  the  perch  family,  —  and  that  in 
food  and  game  qualities  it  is  conceded  to  equal  or  surpass  any 
of  the  smaller  varieties. 

There  are,  however,  some  of  our  ponds  in  which  the  condi- 
tions are  not  suitable  for  the  pike  perch,  and  others  which  it  is 
desirable  to  stock  with  several  other  species  of  fish.     For  this 
reason  it  has  been  deemed  desirable  to  attempt  stocking  some 
of  the  ponds  with  fingerlings  of  the  rainbow  trout   {Salmo 
irideus),  a  species  which  is  believed  to  be  peculiarly  fitted  to 
the  conditions  which  obtain  in  a  majority  of  the  ponds  in  this 
State.     There  is,  indeed,  reason  for  anticipating  greater  success 
with  this  than  with  any  other  trout  in  the  attempt  to  stock  oui^ 
ponds  with  a  species  which  is  alike  desirable  for  food  and  g&QV^^ 
purposes.     As  is  well  known,  the  rainbow  trout,  though  indy  ^ 
enous  to  the  Pacific  coast  waters,  has  been  successfully  inV   ^- 
duced  in  many  of  the  eastern  and  central  States.     It  thvx^^ 
under  conditions  where  our  native  brook  trout  could  not  ^^  ^^es 
especially  so  far  as  temperature  is  concerned,  and   f<x  ^^ist, 
reason  may  also  be  used  for  stocking  brooks  which,  be^^  that 
defoliation,  have  become  so  warm  that  brook  trou^^^use  of 
longer  live  in  them.     It  may  not  be  generally  knc4>^    cao  qq 
condition  like  this  prevails  in  Massachusetts,  but  sucvy^Q  that  a 
as  will  be  shown  by  the  following  extract  from  a  leV    ^^  ^«  a  fact 
from  Deputy  George  E.  Whitehead  of  Millbury :  ^^  ^^^  ^^^'eived 

I  would  say  that  the  brook  where  I  propose  to  try  y>w 
is  ruined  so  far  as  Fontinalis  is  concerned.     I  kiy     "® ''ainboi^  tr 
that  have  been  placed  there  inside  of  seven  years^       ^  of  35,000  f 
few  very  small  brook  trout  in  the  extreme  uppe^       **iere  are  onl 
The  lumberman  with  his  steam  saw-mill  on  -^^  '^^^  of  the  hr     l- 
Where  there  used  to  be  two  miles  of  heavy  gt^    ^   ®  ^^  responaKi  * 
bare  of  everything  but  scrubs.     There  are  tK  ^^Oiher,  ft  ,•       ^' 

and  mowing  land  below  where  it  was  once  ^q-^    ^Wee  of  m^^     ^ 
water  is  now  so  warm  that  our  brook  trout  v,..'],       ^^^  fishincy     r^  ^ 
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very  early  in  the  spring.  Now  it  looks  to  me  as  if  the  rainbow  trout 
should  find  congenial  quarters.  The  brook  is  mostly  hard  gravel 
bottom  with  just  enough  rapids  to  re-aerate  the  water.  It  has  been 
my  impression  that  the  rainbows  would  inhabit  the  lower  reaches  of 
this  brook  and  not  interfere  in  any  way  with  the  few  brook  trout  that 
are  in  the  upper  and  colder  waters.  The  long  stretch  of  water  that  is 
now  unproductive  would  then  be  made  to  produce  a  fish  that  is  but 
little  inferior  to  the  brook  trout. 

Many  of  our  ponds  have  a  temperature  too  high  for  any  of 
the  salmonidse  to  thrive  in  except  it  be  the  rainbow  trout,  and 
as  these  ponds  abound  with  worms  and  insect  larvae,  which 
constitute  the  favorite  food  of  this  species,  there  is  good  reason 
for  thinking  it  will  do  well,  since,  as  already  stated,  it  is  not 
unfavorably  affected  by  moderately  warm  water.  It  has,  how- 
ever, been  the  aim  of  the  commission  to  put  this  trout  in  ponds 
having  a  considerable  variation  of  temperature  in  mid-summer, 
at  different  depths,  and  thus  to  give  it  an  opportunity  to  select 
the  conditions  most  agreeable  to  it. 

Under  favorable  environments  the  rainbow  trout  grows 
rapidly,  and  attains  a  maximum  of  12  or  13  pounds,  but  it  is 
generally  much  smaller  if  the  water  is  cold.  Fish  of  this  species 
in  the  pond  at  the  State  fish  hatchery  in  Sutton  weighed  3^ 
pounds  when  two  and  a  half  years  old.  It  is  reputed  to  be  a 
fine  food  fish,  also  a  good  biter  and  a  sturdy  fighter,  though  it 
must  be  considered  secondary  in  food  and  game  qualities  to  our 
native  brook  trout,  which  is  almost  without  a  peer  in  these 
regards.  lis  special  recommendation  is  that  it  seems  well 
adapted  to  many  of  our  ponds.  If  this  assumption  proves 
true,  and  it  is  practicable  to  have  our  ponds  fairly  well  stocked 
^  with  a  fish  that  grows  to  the  size  of  a  salmon  under  favorable 
conditions ;  that  is  graceful  in  outline,  beautiful  in  color,  and 
possesses  other  desirable  qualifications,  it  is  evident  a  material 
advance  in  the  State's  fish-cultural  work  will  have  been  accom- 
plished. With  this  end  in  view  steps  have  been  taken  to  secure 
a  supply  of  brood  fish  of  this  species  at  our  hatching  stations 
in  Sutton  and  Hadley,  and  an  effort  will  be  made  to  rear  to 
the  fingerling  size  the  rainbow  trout  bred  at  our  hatcheries. 

The  commission  is  likewise  preparing  to  extensively  breed 

^}\rt  l^!irnn«Jin    hrnTPri    trnnf.  ^  SI.  ihTin\     nnrl    if.  nnw   hsm  n  Int  nf 
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a  considerable  yield  of  eggs  will  be  obtained  at  the  close  of  the 
present  year. 

The  brown  trout  was  introduced  in  the  United  States  in 
1883,  and  since  then  has  been  widely  distributed,  so  that  now 
it  is  well  established  in  many  States  where  the  conditions  are 
suitable  for  it.  It  is  essentially  a  brook  trout,  requires  cool 
water,  but  is  reputed  to  thrive  at  the  mouths  of  streams  tribu- 
tary to  ponds  or  lakes.  The  experiment  will  be  made  of  put- 
ting it  into  some  of  our  ponds  having  a  low  teftiperature,  and 
with  streams  running  into  them.  It  is  also  possible  it  may 
thrive  in  some  of  our  brooks  where  the  conditions  are  no  longer 
suitable  for  native  brook  trout. 

This  species  has  been  credited  with  attaining  a  weight  of  22 
pounds  under  favorable  conditions.     Among  the  brown  trout 
in  the  aquarial  exhibit  of  Wisconsin  at  the  World's  Columbian 
Exposition  were  numerous  specimens  which  must  have  weighed 
from  9  to  11  pounds,  although  a  weight  of  5  or  6  pounds  may^ 
be  considered  a  good  average.     It  is  a  matter  of  record  th^^ 
**in  the  United  States,  a  wild   specimen,   seven   years  oy^>. 
weighed  about  11  pounds.'**  > 

The  food  and  game  qualities  of  this  species  are  scarcely 
ondary  to  those  of  our  native  brook  trout.     Its  adaptabil^    ^re- 
capture with  artificial  flies  and  its  gameness  are  well  kna^^V  to 

The  Loch  Leven  trout  {8.  levenensis)  is  also  receivitk     ^d. 
attention  from  the  commission,  chiefly  with  a  view  to    ^^  sozne 
zation  in  stocking  ponds.     As  its  name  indicates,  ^v      '^^  ^tili^ 
tially  a  pond  trout,  but  it  is  a  closely  related  sj^^  .  '^  ^^sqix^ 
brown  trout.     It  has  the  characteristics  of  the  lat.^    ^^^^  ^^  the 
difibrence  being  that  it  has  become  specially  adavv.     '  "^^  ^W\^{ 

An  attempt  was  made  to  secure  some  calico  \  ^^  P^nds. 
sparoides)  in  the  spring  for  stocking  purpos^^  ,  }<^^^noxis 
found  practicable  to  obtain  them,  owing  to  ^^i '  ^^  ^^^s  not 
parties  who  could  have  supplied  them  last  y^  ^^^  ^^at  the 
position  to  furnish  them  last  spring.  ®^^  ^ot  iti  ^ 

Stocking  Ponds,  —  Twenty  great  ponds  of  th 
been  stocked  and  the  fisheries  therein  regujj^*.  _>      ^^^te  have 
ter  208,  Acts  of  1897.     This  is  a  record  in  thi^      ^^^^r  chap, 
of  the  commission's  fish-cultural  work,  the  t)o    ,  ^^^^^^'ar  Uq^ 
under  the  act  referred  to  being  more  than  w      ^  ^^ocked 

_.  re  ever  stocked 
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in  any  previous  year.  Beside  this,  several  other  ponds  were 
stocked  by  request,  and  some  that  had  been  stocked  and  closed 
the  previous  year  were  restocked,  as  will  appear  in  the  de- 
tailed statement. 

The  ponds  stocked  under  the  act  mentioned  were  as  follows : 
Assawpmpsett  Pond,  Lakeviile;  Great  Pond,  North  Andover; 
Long  Pond  and  Round  Pond,  Tewksbury ;  Pleasant  Pond, 
Wenham;  Round  Pond  and  Forest  Lake,  Palmer;  Packard 
Pond,  Orange ;  Horn  Pond,  Woburn ;  Quincy  Reservoir, 
Braintree;*  Watuppa  Lake,  Fall  River;  Solomon's  Pond, 
Northborough ;  Chadwick's  Pond,  Haverhill ;  Fowler's  Pond, 
Boxford;  Fort  Pond,  Littleton;  Foster's  Pond,  Andover; 
Middle  Pond,  North  Dana;  Island  Pond,  Plymouth;  Lily 
Pond,  Cohasset ;  Monponsett  Pond,  Halifax  ;  and  Lake  Chau- 
bunagungamaug,  Webster.  | 

With  the  exception  of  Quincy  Reservoir,  which,  by  special 
request,  was  closed  to  fishing  for  three  years,  Chadwick's  Pond, 
Haverhill,  and  Fowler's  Pond,  Boxford,  which  were  closed  to 
Sunday  fishing,  uniform  regulations  were  applied  to  all  the 
above-mentioned  ponds  and  lakes.  These  regulations  prohibit 
for  three  years  from  date  of  issuance  '<  all  fishing  from  the  first 
day  of  November  to  the  first  day  of  June  of  each  year  for  a 
term  of  three  years."  Fishing  is  permitted,  however,  **with 
single  hook  and  hand  line  on  Monday,  Wednesday  and  Satur- 
day of  each  week,  from  the  first  day  of  June  to  the  first  day  of 
November  of  each  year,"  while  the  regulations  are  in  force.  A 
penalty  of  twenty  dollars  for  violation  of  the  regulations  is 
fixed  by  the  commission. 

The  following  ponds,  which  were  stocked  with  white  perch 
in  1900,  and  the  fishing  therein  regulated  under  chapter  208, 
Acts  of  1897,  were  also  stocked  with  pike  perch  fry  in  1901, 
an  allotment  of  200,000  fry  being  put  into  each :  White  or 
Southwest  Pond,  Athol;  Lower  Bridgman  Pond,  Belcher- 
town  ;  Quabbin  Lake,  Greenwich. 

Upper  Bridgman  Pond,  Belchertown,  and  Wequaguet  Lake, 

*  Each  of  the  ten  poDds  first  mentioned,  with  the  exception  of  Round  Pond,  Tewks- 
bnry,  and  Forest  Lake,  Palmer,  was  stocked  with  200,000  pike  perch  frj.  In  addition, 
Qaincy  Beserroir  was  stocked  with  rainbow  tront  fingerlings. 

t  Fourteen  of  the  ponds  enumerated  were  stocked  with  rainbow  treat  fingerlings. 
One  of  these  was  also  stocked  with  pike  perch,  and  several  others  were  stocked  with 
landlocked  salmon  fingerlings  in  addition  to  the  rainbow  trout. 
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Barnstabley  both  of  which  were  stocked  and  regulated  in  1900, 
were  stocked  with  rainbow  trout  fingerlings  in  1901. 

Lake  Quinsigamond,  Worcester,  in  which  fishing  is  regulated 
for  five  years  by  a  special  law  (chapter  158,  Acts  of  1901),  has 
been  stocked  with  brook  trout  and  landlocked  salmon. 

In  addition  to  all  these,  Cape  Pond,  Gloucester,  and  Forge 
Pond,  Granby,  have  each  been  stocked  with  200,000  pike 
perch  fry,  by  request,  but  no  restrictions  have  been  applied  to 
them. 

Restocking  Ponds.  —  Although  the  decision  of  the  Attorney- 
General  was  published  in  our  last  report,  and  this  clearly  and 
full}'  sets   forth   the  fact  that  the  commission,  having   once 
stocked  a  pond  and  regulated  the  fishing  therein  in  accordance 
with  chapter  208,  Acts  of  1897,  has  no  authority  thereafter  to 
renew  such  regulations,  appeals  have  been  received  this  year 
urging  that  certain  ponds  be  restocked  and  the  fishing  regula- 
tions relating  thereto  be  renewed.    Inquiries  as  to  the  commis- 
sion's authority  to  take  further  action,  after  the  expiration  of 
the  period  during  which  fishing  has  been  regulated  in  a  pond, 
have  been  received,  and  these  invariably  evince  much  concern 
as  to  the  result  of  unlimited  fishing  in  a  pond  wherein  the  sui)- 
ply  of  fish  has  been  improved  by  limiting  fishing.     All  this 
indicates  a  strong  popular  desire  for  a  law  which  will  in  some 
way  limit  fishing  in  ponds.     It  is  recognized  by  all  who  have 
studied  the  question  that  nothing  less  than  almost  utter  deple- 
tion can  be  expected  in  ponds  where  ice  fishing  is  permitted. 
When  one  individual  can  use  a  multiplicity  of  lines  and  hooks 
for  the  capture  of  pond  fish,  whether  it  be  in  winter  or  summer, 
it  is  not  difficult  to  predict  the  result.     It  is  quite  impossible 
with  any  means  now  at  command  to  keep  up  the  supply  of  fish 
in  such  small  areas  of  water,  if  unrestricted  fishing  is  permitted  ; 
consequently,  waters  which  might  annually  yield  large  quanti- 
ties of  fish,  if  the  supply  is  reasonably  conserved,  becume  more 
or  less  barren,  especially  so  far  as  the  most  desirable  species 
offish  are  concerned. 

It  is  the  present  policy  of  the  commission  to  add  to  the  re- 
sources of  closed  ponds  by  stocking  them  each  year,  if  possible, 
while  they  are  closed,  but  this  can  efiect  no  permanent  good, 
if  no  limit  can  subsequently  be  put  on  fishing,  for  if  such  efforts 
result  in  filling  ponds  with  fish,  and  that  fact  is  known,  as  it  is 
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sure  to  be,  the  rush  to  catch  as  many  as  possible  at  the  termina- 
tion of  the  closed  period  will  soon  result  in  depletion,  and  thus 
the  best  intentions  of  the  State  will  be  defeated. 

The  effect  of  the  prohibition  of  unrestricted  fishing  through 
the  ice  is  well  demonstrated  in  the  following  extract  from  a 
report  made  on  June  26,  1901,  by  Deputy  Otis  Foster  of 
Pembroke,  who  says :  ^^There  has  been  as  many  fish  taken 
out  of  the  three  ponds  this  month  as  there  was  the  whole 
season  last  year.  That  shows  that  not  fishing  through  the  ice 
has  made  the  difference." 

Stocking  and  Closing  Brooks.  —  Two  brooks  have  been 
stocked  with  yearling  brook  trout,  and  the  fishing  therein  has 
been  regulated,  under  chapter  284,  Acts  of  1900.  These  are 
as  follows :  Argelia,  or  Brown's  Brook,  in  the  town  of  Grove- 
land,  and  F4at  Brook  in  the  town  of  Ware. 

The  first  of  these  brooks  is  closed  to  <<  all  fishing  for  three 
years  from  June  5,  1901,  with  the  following  exception;" 
fishing  is  permitted  ^*  with  single  hook  and  hand  line  on  Tues- 
day, Thursday  and  Saturday  of  each  week,  between  the  first 
day  of  April  and  the  first  day  of  September  in  the  year  ending 
June  5,  1904." 

Flat  Brook  is  closed  *Ho  all  fishing  for  three  years  from 
June  12,  1901." 

Examination  of  Ponds.  —  The  importance  of  obtaining  a 
few  leading  facts  concerning  the  great  ponds  of  the  State  will 
be  apparent  to  all.  Without  such  data  it  is  impracticable  to 
act  intelligently  in  regard  to  stocking  our  inland  waters.  As 
is  well  known,  fish,  being  cold-blooded  animals,  are  dependent 
for  comfort  and  even  existence  upon  the  temperature  of  the 
water  in  which  they  are  placed.  Certain  species  require  a  low 
and  nearly  uniform  temperature,  and  it  would  be  a  manifest 
error  to  put  such  into  a  pond  having  only  comparatively  warm 
water,  in  which  it  would  be  impossible  for  the  fish  to  thrive  or 
even  to  live.  It  is,  therefore,  evident  that  the  best-intentioned 
efforts  may  be  defeated,  and  public  money  may  be  expended 
to  no  purpose,  if  there  is  not  in  the  possession  of  the  com- 
mission knowledge  of  conditions  which  will  make  possible 
approximately  correct  conclusions  regarding  the  proper  action 
to  take  in  stocking  a  pond.  It  is  one  thing  to  stock  a  pond 
without  any  basis  for  estimating  the  result,  which  is  for  lack  of 
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knowledge  fully  as  liable  to  prove  a  failure  as  anything  else ; 
and  it  is  quite  another  matter  to  stock  it  with  full  information 
of  its  leading  characteristics,  and  thus  have  reasonable  assurance 
of  success.  It  is  unquestionably  important  to  do  whatever 
seems  feasible  to  insure  the  increase  of  fish  in  our  inland  waters, 
and  nothing,  perhaps,  can  more  surely  lead  to  this  than  a 
knowledge  of  the  conditions  in  our  ponds  and  lakes  which  may 
influence  the  stocking  of  them. 

With  this  end  in  view,  every  opportunity  has  been  im- 
proved by  the  chairman  to  continue  the  examination  of  ponds, 
and  thus  to  supplement  the  work  in  this  direction  which  was 
begun  last  year. 

Nineteen  ponds  were  examined  as  to  temperature,  depths, 
bottom,  etc.,  and  seven  other  ponds  were  visited;  but  it  was 
not  practicable  to  make  a  complete  examination  of  the  latter, 
because  boats  were  not  available.  In  a  majority  of  these  cases, 
however,  sufficient  knowledge  was  obtained  to  serve  the  pur- 
pose of  the  commission,  so  far  as  stocking  the  ponds  is  con- 
cerned; for  most  if  not  all  of  those  visited  and  not  fully 
examined  are  i^hallow,  with  water  of  relatively  high  tempera- 
ture. Following  are  brief  statements  of  the  most  notable 
conditions  in  the  ponds  visited  or  examined :  — 

Triangle  Pond,  Sandwich :  The  most  noticeable  species  of 
fish  in  this  pond  are  white  and  yellow  perch,  black  bass  and 
pickerel.  There  are  also  some  sunfish  or  roach,  and  minnows, 
locally  called  *' transparent"  minnows.  The  bottom  is  com- 
posed chiefly  of  sand,  gravel  and  pebbles,  but  has  muddy  areas, 
generally  of  small  extent.  The  greatest  depth  found  was  31 
feet.  The  temperatures  on  June  14  were  as  follows:  surface, 
70°  F. ;  at  a  depth  of  23  feet,  68^ ;  and  at  a  depth  of  27  and 
31  feet,  66^. 

*  

Great  Herring  Pond,  Plymouth  :  This  pond  is  noted  for  an 
abundance  of  yellow  and  white  perch  and  alewives.  It  also 
has  pickerel,  black  bass,  suckers,  hornpouts  or  catfish,  eels, 
roach  or  sunfish  and  shiners.  On  June  17  alewives  were  seen 
in  large  numbers  around  or  near  the  shores  of  the  pond,  ap- 
parently in  the  act  of  spawning.  The  bottom  of  this  pond 
is  more  or  less  varied,  being  composed  of  sand,  gravel,  peb- 
bles and  mud,  with  patches  of  moss  or  grass,  particularly  in 
shallow  sections.     On  June  17  the  surface  temperature  was 
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68^  F.,  and  was  65°  F.  at  depths  ranging  from  28  to  35  feet. 
Alcwives  were  reported  to  be  exceptionally  abundant  during 
the  present  year,  and  it  was  stated  by  local  residents  that  fully 
three  thousand  barrels  of  this  species  had  been  taken  by  fisher- 
men during  the  migratory  period.  The  season  was  notable 
from  the  fact  that  there  appeared  to  be  an  unusual  number  of 
dead  alewives  in  the  pond,  so  much  so  that  the  authorities  had 
to  take  measures  to  remove  the  fish  from  the  shores,  where 
they  caused  more  or  less  stench.  As  many  as  fifteen  barrels 
were  removed  on  one  occasion  a  few  days  before  the  pond  was 
visited. 

Island  Pond,  near  Herring  Pond,  Plymouth :  Inasmuch  as 
it  was  not  practicable  last  year  to  examine  this  pond  in  a  satis- 
factory manner,  a  second  visit  was  made  to  it  on  June  18  of 
the  present  year.  The  principal  species  of  fish  which  occur  in 
this  pond  are  small-mouth  black  bass,  pickerel,  yellow  perch, 
and  hornpout  or  catfish.  The  latter  are  reputed  to  be  abundant. 
It  also  has  some  shiners.  The  bottom  is  more  or  less  diversi- 
fied, and  consists  principally  of  patches  of  sand,  gravel,  pebbles 
and  stones.  It  has  a  growth  of  grass  pretty  generally  dis- 
tributed o?er  the  pond,  and  for  this  reason  the  fishermen  call 
it  a  <'  mossy  bottom."  There  are  a  few  lily  pads  in  the  shal- 
lower parts  of  the  pond,  but  generally  these  are  not  abundant. 
The  surface  temperature  on  June  18  was  71^  F.,  69°  in  from 
22  to  24  feet.  As  a  rule,  the  bottom  declines  quickly  from 
the  shore  to  a  depth  of  12  to  16  feet,  except  in  the  coves, 
where  it  falls  off  more  gradually. 

Elbow  Pond,  Plymouth  :  The  principal  species  of  fish  in  this 
pond  are  black  bass,  yellow  perch,  pickerel,  and  catfish  or 
hornpout.  The  bottom  is  composed  chiefly  of  sand,  gravel, 
pebbles  and  stones,  but  is  for  the  most  part  covered  with  grass, 
and  is  therefore  considered  *'  mossy  bottom."  In  some  places 
the  bottom  slopes  off  very  gradually  froni  the  shore,  in  others 
it  falls  off  quickly  into  comparatively  deep  water.  This  pond 
is  shallow  and  has  much  less  water  than  Island  Pond,  the 
extreme  depth  obtained  being  only  16  feet.  The  surface 
temperature  was  71^  F.,  and  the  temperature  at  a  depth  of  15 
feet  was  69^. 

Big  Sandy  Pond,  Plymouth:  This  pond  has  apparently  a 
greater  abundance  of  fish  than  other  waters  in  the  immediate 
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vicinity,  due  somewhat  to  its  having  been  rather  heavily  stocked 
both  by  the  United  States  Fish  Commission  and  the  State  Com- 
mission. The  principal  species  are  black  bass,  pickerel,  white 
and  yellow  perch,  catfish  or  hornpout,  dace,  and  sunfish  or 
roach.  Capt.  Z.  B.  Godfrey,  who  has  a  camp  here,  is  author- 
ity for  the  statement  that  in  1885  and  1886  the  pond  was 
stocked  with  landlocked  salmon,  and  that  it  was  also  stocked 
with  eight  thousand  lake  trout  fry  in  1895.  So  far  as  he 
knows,  however,  neither  of  these  species  have  been  taken. 
The  pond  was  also  stocked  with  black  bass  in  1895  and  again 
in  1899,  according  to  Captain  Godfrey.  The  bottom  is  com- 
posed chiefly  of  sand,  gravel,  pebbles  and  small  stones,  but  has 
patches  of  soft  mud.  Throughout  a  large  part  of  its  extent  it 
has  a  growth  of  grass.  The  temperatures  on  June  18  were  as 
follows :  surface,  69^  F. ;  at  a  depth  of  18  feet,  67° ;  while  the 
temperature  was  64P  at  depths  ranging  from  27  to  37  feet. 
Sandy  Pond  falls  off  rather  steeply  on  its  north-west  side,  so 
that  it  quickly  reaches  a  depth  of  from  18  to  25  feet,  a  depth 
which  prevails  over  a  large  area  on  that  side  of  the  pond,  while 
a  little  way  out  from  the  shore  the  depth  ranges  from  30  to  37 
feet.  On  the  south-east  side  of  the  pond,  however,  the  water 
is  comparatively  shallow. 

White's  Pond,  Plymouth  :  This  pond  has  the  ordinary  species 
offish  caught  in  the  vicinity,  and  in  addition  is  reputed  to  have 
a  considerable  supply  of  carp.  The  bottom  is  mossy,  and  has 
proportionately  larger  areas  of  mud  than  is  found  in  Great 
Sandy  Pond.  This  pond  is  shallow  throughout  its  extent,  the 
extreme  depth  found  not  exceeding  16  feet,  and  for  the  most 
part  being  not  over  5  to  10  feet.  It  has  considerable  of  veg- 
etable growth,  including  lily  pads.  The  surface  temperature 
was  71°  F.,  while  the  temperature  at  16  feet  was  68°. 

Foster's  Pond,  Andover:  This  pond  was  examined  on  July 
10.  The  principal  species  of  fish  are  pickerel,  which  are  said 
to  grow  to  a  large  size  here,  yellow  perch  and  catfish.  The 
bottom  of  the  pond  was  so  thickly  covered  with  aquatic  grass 
that  its  exact  character  could  not  be  determined,  though  it  is 
probable  that  for  the  most  part  it  is  muddy.  The  maximum 
depth  obtained  was  10  feet,  but  it  is  possible  there  may  be 
small  areas  where  the  pond  is  a  foot  or  two  deeper.     It  has 
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qaaDtities  of  lily  pads  near  the  shore  and  in  the  arm  that  reaches 
toward  the  dam,  but  generally  it  is  free  from  these  over  the 
greater  part  of  its  area.  Surface  temperature  was  74P  F.,  and 
71^  at  a  depth  of  10  feet. 

Martin's  Pond,  North  Reading:  This  pond  was  visited  on 
July  10,  and  such  examination  of  it  as  was  practicable  was 
made.  The  pond  is  shallow,  having  a  depth  ranging  from  2  to 
6  feet  over  the  greater  part  of  its  area ;  the  maximum  depth 
found  was  7  feet.  With  the  exception  of  a  small  patch  of  clear 
water  in  the  centre  of  the  pond,  which  probably  did  not  exceed 
an  acre  in  extent,  if  it  was  so  large,  the  entire  surface  was 
thickly  covered  with  lily  pads  to  such  a  degree  that  it  was 
difficult  to  row  a  boat  through  them.  So  far  as  could  be  de- 
termined, the  bottom  is  soft  mud  over  the  larger  part  of  the 
pond,  but  around  the  edges  there  are  patches  of  gravel  and 
pebbles.  Small  pickerel  are  said  to  be  abundant,  but  large 
pickerel  are  seldom  or  never  taken.  There  are  also  yellow 
perch  and  a  few  catfish  or  '^pout."  Surface  temperature  was 
76°  F.,  and  the  temperature  at  a  depth  of  7  feet  was  72°. 

Watuppa  Lake,  Fall  River:  This  lake  was  examined  on 
August  8.  The  lake  is  one  of  the  largest,  if  not  the  greatest 
in  area,  of  any  body  of  fresh  water  in  the  Commonwealth.  It 
is  divided  into  two  sections  by  a  dike,  over  which  the  roadway 
runs,  and  these  sections  are  known  respectively  as  South  Pond 
and  North  Pond,  —  sometimes  also  called  Lower  Pond  and 
Upper  Pond.  The  character  of  the  bottom  is  varied.  In 
places  it  is  soft  mud,  with  patches  of  mossy  or  grassy  bottom, 
while  in  other  sections  the  bottom  is  stony  or  gravelly.  The 
maximum  depth  is  said  to  be  36  feet,  and  the  statement  is 
made  that  at  the  bottom  in  some  sections  of  the  pond,  where 
there  are  springs,  the  temperature  is  comparatively  low.  The 
surface  temperature  was  found  to  be  74°  F.,  and  at  a  depth  of 
19  to  20  feet  the  temperature  was  72°.  The  principal  species 
of  fish  are  black  bass,  pickerel,  white  and  yellow  perch,  and 
catfish  or  hornpout. 

Long  Pond,  Wellfleet :  This  pond  was  examined  on  August 
15.  The  principal  species  of  fish  found  there  are  white  and 
yellow  perch  and  black  bass.  The  bottom  of  the  pond  is  sandy. 
The  maximum  depth  obtained  was  53  feet.     It  is  possible  that 
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there  may  be  small  areas  in  which  the  depth  is  slightly  greater. 
The  surface  temperature  was  found  to  be  77°  F.,  72°  at  a  depth 
of  30  feet,  and  70°  at  a  depth  of  53  feet. 

Gull  Pond,  Wellfleet :  This  pond  was  examined  on  August 
15.  It  is  a  fine  sheet  of  water,  nearly  as  broad  as  long,  and 
having  a  greater  depth  than  any  pond  in  the  Commonwealth 
examined  up  to  this  time.  The  maximum  depth  obtained  was 
58  feet,  and  over  a  large  area  the  depth  exceeded  40  feet.  The 
principal  species  of  fish  are  pickerel,  white  and  yellow  perch 
and  alewives.  The  latter  come  into  the  pond  in  large  numbers 
in  the  spring  to  spawn.  It  has  a  sandy  and  gravelly  bottom, 
with  some  lily  pads  near  the  shore.  The  surface  temperature 
was  found  to  be  73°  F.,  62^  at  a  depth  of  50  feet,  and  61°  at 
a  depth  of  58  feet. 

Lake  Chaubunagungamaug,  Webster :  This  lake  was  exam- 
ined August  23.  It  is  very  irregular  in  outline,  with  several 
small  islands,  and  points  jutting  into  the  lake,  and  so  arranged 
as  to  divide  it  into  nearly  three  equal  parts,  connected  by 
narrow  channels.  The  principal  species  of  fish  are  black  bass, 
white  and  yellow  perch,  pickerel,  catfish  or  pout  and  sunfish  or 
roach.  Black  bass  and  yellow  perch  are  reputed  to  be  abun- 
dant, and  pickerel,  catfish  and  roach  are  reasonably  numerous. 
Some  fifteen  hundred  white  perch  were  put  in  the  lake  about 
two  years  ago,  but  some  doubt  exists  regarding  any  of  them 
being  there  now ;  there  is  a  diversity  of  statement  concerning 
this.  The  lake  has  also  been  stocked  with  lake  trout,  but  no 
adult  fish  of  this  species  have  been  seen.  The  depth  varies 
considerably ;  large  areas  range  from  20  to  30  feet,  while  other 
sections  are  shallow,  not  exceeding  12  or  15  feet,  and  with 
comparatively  high  temperature.  The  maximum  depth,  42 
feet,  and  lowest  temperature  are  found  in  that  section  of  the 
lake  commonly  called  **  North  Pond."  The  bottom  is  much 
diversified,  but  is  generally  hard,  being  composed  of  stones 
and  gravel,  though  there  are  patches  of  mud  and  sand,  and 
more  or  less  greater  areas  are  covered  with  aquatic  grass.  The 
surface  temperature  ranges  from  76^  to  78^  F.,  78^  in  a  depth 
of  15  feet  in  one  locality,  65°  in  27  feet,  64^  in  2S^  feet,  and 
60O  at  a  depth  of  42  feet,  in  the  North  Pond ;  70^  in  one 
place,  at  a  depth  of  31  feet,  in  the  '*  Middle  Pond,"  and  69^  at 
a  depth  of  23  feet  in  the  **  South  Pond."    Temperatures  were 
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taken  in  numeroas  positions  and  at  Tarions  depths  in  the 
Middle  and  South  Pond,  ranging  from  69^  minimum  to  76^  or 
78^  at  the  maximum  or  surface  temperature.  There  appears 
to  be  quite  a  wide  range  of  temperature  at  the  same  depth 
between  the  North  Pond,  so  called,  and  the  other  two  sections 
of  the  lake,  indicating  the  probable  presence  of  springs  at  the 
bottom  of  the  northern  section,  with  water  of  comparatively 
low  temperature.  The  fact  that  the  well  which  supplies  the 
town  of  Webster  with  water  at  a  temperature  which,  I  am  told, 
never  exceeds  54^,  would  indicate  the  possibility  of  this, 
inasmuch  as  this  well  is  close  to  the  shore  of  the  upper  section 
of  the  lake. 

Lake  Buel,  Great  Harrington :  This  lake  was  examined  about 
the  middle  of  September.  It  is  a  fine  pond,  with  a  good  depth 
of  water  in  the  northern  section,  but  shallower  toward  its 
southern  end.  The  principal  species  of  fish  are  black  bass, 
pickerel,  yellow  perch,  bull-heads  or  catfish,  suckers,  and  sun- 
fish  or  roach.  Occasionally  a  brook  trout  is  caught  through 
the  ice  in  winter.  The  maximum  depth  obtained  was  44  feet. 
At  the  northern  part  of  the  pond  in  several  places  the  bottom 
falls  off  rather  steeply  to  25  or  30  feet.  It  is  claimed  that  this 
lake  is  fed  by  springs,  which  accounts  for  the  low  temperature 
at  greater  depths.  The  surface  temperature  was  found  to  be 
68^  F. ;  the  temperature  at  a  depth  of  30  feet  was  54^,  and 
it  was  52^  in  depths  ranging  from  42  to  54  feet.  The  bottom 
is  chiefly  gravel,  sand  and  pebbles ;  but  there  are  muddy  spots, 
particularly  in  the  southern  section*. 

Forest  Lake,  Palmer :  This  pond  was  examined  September  27. 
It  is  a  fine  large  pond,  with  varying  depths  and  temperatures, 
the  latter  changing  considerably  with  depth.  The  principal 
species  of  fish  are  pickerel,  yellow  perch,  catfish,  chubs, 
suckers  and  shiners.  It  is  said  that  there  are  very  few  suckers, 
and  that  now  pickerel  are  scarce  and  small.  The  bottom  is 
composed  of  gravel,  stones  and  mud,  with  large  areas  of  eel 
grass.  The  maximum  depth  is  reported  to  be  64  feet,  but  in 
the  examination  made  the  greatest  depth  obtained  was  28  feet. 
The  surface  temperature  was  68^  F.,  and  the  bottom  tempera- 
ture at  varying  depths  was  as  follows :  62^  at  17  feet,  55^  at  27 
feet  and  54^  at  26  feet.  This  pond  is  fed  by  springs,  hence 
the  low  temperatures  at  the  bottom. 
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Brown's  Pond,*  Palmer :  This  pond  was  examined  on  Sep- 
tember 27.  It  is  comparatively  of  small  size  and  rather  shallow, 
with  lily  pads  near  the  shore.  The  principal  species  of  fish 
are  pickerel,  catfish  and  yellow  perch.  The  bottom  for  the 
most  part  is  sandy  and  grassy.  There  is  no  inlet,  the  pond 
being  fed  by  springs.  The  maximum  depth  obtained  was  9 
feet,  but  the  depth  generally  ranges  from  5  to  8  feet,  except 
near  the  shore,  where  it  is  less.  The  surface  temperature  is  63^ 
F. ;  the  bottom  temperature  was  62°  at  7  feet  and  61°  at  9  feet. 

Bartlett's  Pond,  Northborough :  This  pond  was  examined  on 
October  2.  It  is  shallow  throughout  its  extent,  and  over  the 
greater  part  of  its  area  it  does  not  exceed  4  to  6  feet  in  depth. 
The  maximum  depth  obtained  was  8\  feet.  Lily  pads  are 
numerous.  The  principal  species  of  fish  are  the  large-mouth 
black  bass,  pickerel,  yellow  perch,  catfish,  sunfish  or  roach, 
and  shiners.  It  is  said  that,  generally  speaking,  the  fish  are 
small  in  this  pond ;  but  some  black  bass  that  we  saw  were  of 
good  size,  and  would  weigh  from  1^  to  3  pounds  each.  The 
bottom  is  apparently  soft  mud  all  over  the  pond,  with  a  profu- 
sion of  aquatic  grass  or  eel  grass.  The  surface  temperature 
was  found  to  be  68°  F.,  and  the  bottom  temperature  was  66° 
in  depths  varying  from  6  to  8^  feet. 

Solomon  Pond,  Northborough :  This  pond  was  examined  on 
October  2.  It  is  reputed  to  have  a  shallow  ridge  something 
like  a  bar  extending  across  it,  but  generally  speaking  has  a 
good  depth  throughout.  In  some  places  the  bottom  falls  off 
steeply  from  the  shore  to  a  depth  of  20  or  30  feet.  The  prin- 
cipal species  offish  are  pickerel,  black  bass,  yellow  perch,  and 
catfish  or  pout.  The  bottom  in  the  deepest  sections  of  the 
pond  is  chiefly  soft  mud,  but  nearer  shore  there  are  spots  of 
sand  and  pebbles.  The  surface  temperature  was  found  to  be 
69°  F.,  while  the  temperatures  at  various  depths  ranged  as 
follows :  64°  in  24  feet,  54°  in  30  feet  and  52°  in  31  feet, 
which  was  the  maximum  depth  obtained. 

Chauncey  Lake,  Westborough :   This  is   a  fine  pond  with 

*  A  petition  was  presented  to  have  this  pond  stocked  and  the  fishing  therein  regu- 
lated, in  accordance  with  chapter  208,  Acts  of  1897.  Subsequent  to  the  examination, 
however,  it  was  ascertained  that  the  pond  was  less  than  20  acres,  and  therefore  private 
property,  not  available  for  State  action. 
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beautiful  surroundings ;  it  has  a  large  area  of  nearly  uniform 
depth,  varying  from  19  to  20  feet.  The  principal  species  of 
fish  are  black  bass,  pickerel,  catfish  and  yellow  perch.  It  is 
said  that  both  large-mouthed  and  small-mouthed  black  bass  are 
taken  here.  It  is  also  stated  that  five  thousand  young  land- 
locked salmon  were  put  into  the  lake  in  1900,  but  there  is 
little  probability  that  they  will  thrive  in  water  with  a  tempera- 
ture as  high  as  this  pond  has.  The  bottom  is  varied.  Near 
the  shore  there  are  large  patches  of  gravel,  stones  and  pebbles, 
but  in  the  deeper  part  of  the  pond  the  bottom  appears  to  be 
largely  soft  mud.  The  surface  temperature  was  67^  F.,  and 
the  bottom  temperature  was  found  to  be  as  follows  :  64^  to  66^ 
at  19  and  20  feet  in  depth. 

Fort  Pond,  Littleton  :  This  pond  was  visited  on  October  16* 
The  principal  species  of  fish  are  pickerel,  yellow  perch,  pout 
or  catfish,  roach  or  sunfish,  and  shiners.  With  the  exception 
of  yellow  perch,  fish  are  generally  scarce,  though  the  pickerel 
that  are  taken  are  reputed  to  be  of  good  size  and  condition. 
The  scarcity  of  the  fish  is  attributed  to  depletion  caused  by 
winter  fishing  through  the  ice.  In  some  parts  of  the  pond  the 
bottom  is  composed  of  sand,  gravel,  pebbles  and  stones ;  but 
over  a  large  area  in  the  deeper  parts  the  bottom  is  soft  mud. 
The  surface  temperature  is  62^  F.,  and  the  bottom  temperature 
at  various  depths  was  as  follows :  60^  at  22  feet,  59^  at  25 
feet,  55^  at  32  feet  and  5A^  at  33  feet.  It  is  claimed  that  the 
maximum  depth  of  the  pond  is  40  feet,  but  no  depth  was 
obtained  in  the  examination  made  greater  than  33  feet. 

Little  Herring  Pond,  Plymouth :  The  same  species  of  fish 
found  in  Great  Herring  Pond  occur  in  Little  Herring  Pond ; 
but  in  the  latter  the  conditions  are  specially  favorable  to 
pickerel,  which  are  consequently  much  more  abundant  than  they 
are  in  the  larger  pond.  In  walking  along  thie  side  of  Little 
Herring  Pond  the  chairman  of  the  commission  saw  several 
pickerel  near  the  shore  and  large  numbers  of  tadpoles,  while 
not  a  few  specimens  of  the  large  bullfrog  were  observed. 
The  bottom  in  Little  Herring  Pond  is  similar  to  that  in  Great 
Herring  Pond,  though  possibly  there  are  proportionately  larger 
areas  of  mud.  The  water  is  shallow,  and  lily  pads  are  abundant 
near  the  shore.     The  surface  temperature  was  69^  F. 
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Ezekiel's  Pond,  Plymoath :  This  pond  was  visited  on  June 
18,  but,  owing  to  lack  of  a  boat,  could  not  be  satisfactorily 
examined.  The  principal  species  of  fish  are  black  bass,  pick- 
erel and  yellow  perch,  and  it  has  the  reputation  of  producing 
large  bass.  According  to  Captain  Godfrey,  it  was  stocked 
with  landlocked  salmon  in  1896,  but  none  have  ever  been 
taken,  so  far  as  can  be  learned.  The  bottom  is  sand,  gravel 
and  pebbles,  and  the  extreme  depth  is  said  to  be  about  20  feet. 
The  surface  temperature  was  found  to  be  71°  F. 

Big  Rocky  Pond,  Plymouth :  This  pond  was  visited  on  June 
I89  but,  owing  to  lack  of  a  boat,  could  not  be  thoroughly 
examined.  According  to  those  familiar  with  it,  it  has  quan- 
tities of  small  black  bass,  but  bass  do  not  grow  large  in  the 
pond.  The  bottom  is  composed  of  sand,  gravel  and  pebbles, 
with  occasional  large  stones  or  boulders.  Both  Big  Rocky 
Pond  and  Little  Rocky  Pond,  the  latter  being  in  the  near 
vicinity  of  the  former,  are  noted  for  boulders  or  ledges  of  con- 
siderable size,  and  because  of  this  fact,  which  is  somewhat 
rare  in  this  vicinity,  they  have  received  their  names.  At  the 
point  visited  on  Big  Rocky  Pond  the  beach  fell  off  very  gradu- 
ally, and  the  surface  temperature  in  the  shallow  water  over 
white  sand  was  73°  F.,  which  is  doubtless  more  than  it  would 
have  been  in  deeper  parts  of  the  pond. 

Little  Sandy  Pond,  Plymouth :  This  pond  was  visited  on 
June  18,  but  could  not  be  examined,  owing  to  lack  of  a  boat. 
It  is  rather  shallow,  and  is  reputed  to  be  a  fine  pickerel  pond. 
It  has  sandy  shores,  and  the  bottom  is  probably  similar  to  that 
of  the  other  ponds  in  the  near  vicinity. 

Long  Duck  Pond,  Plymouth:  This  pond  was  not  visited, 
but  is  reputed  to  be  shallow  with  '•  mossy  bottom,"  and  with 
very  few  fish  in  it. 

Round  Pond,  Palmer :  This  pond,  which  was  stocked  in  the 
spring  of  1901  with  pike  perch,  was  visited  on  September  27, 
but  the  depths  and  temperatures  could  not  be  ascertained, 
owing  to  the  fact  that  no  boat  was  available  for  this  purpose. 
The  pond  is  reputed  to  have  a  maximum  depth  of  25  to  30 
feet,  and  a  comparatively  low  temperature  at  the  bottom,  due 
to  the  fact  that  it  is  fed  entirely  by  springs.  The  bottom,  so 
far  as  can  be  judged  by  the  shore,  is  composed  chiefly  of  gravel 
.  .,and  pebbles. 
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Little  ChauDcey  Pond,  Northborough :  This  pond,  which 
was  seen  but  not  examined  on  October  2,  is  approximately  the 
same  size  and  character  as  Bartlett's  Pond,  it  being  shallow, 
and  presumably  the  water  is  of  the  same  temperature,  as  the 
two  ponds  are  connected  by  a  brook. 

Work  of  the  United  States  Fish  Commission.  —  The  fish- 
cultural  work  prosecuted  by  the  United  States  Fish  Commis- 
sion, at  Wood's  Hole  and  Gloucester,  during  the  period  covered 
by  this  report,  has  assumed  large  proportions,  and  is  second 
only  to  what  was  accomplished  last  year.  There  has  been  a 
marked  falling  off  in  the  production  of  lobster  fry,  due  to  the 
difficulty  experienced  in  the  obtainment  of  egg-bearing  lobsters 
in  the  waters  of  this  State,  but  the  number  of  fry  planted  off 
our  coast  slightly  exceeds  the  total  of  last  year,  for  the  reason 
that  12,970,000  fry,  that  were  hatched  from  eggs  obtained  in 
other  States,  were  liberated  from  Cape  Ann  to  Cohasset.  Thus 
the  total  output  of  fry  of  this  species  in  Massachusetts  waters 
has  been  37,210,000,  against  37,181,000  fry  planted  off  our 
shores  last  year.* 

A  total  of  202,871,000  cod  fry  and  44,230,000  flatfish  fry 
have  been  deposited  in  the  coast  waters  of  Massachusetts 
during  the  year. 

The  total  output  in  our  coast  waters  for  the  current  year,  of 
lobsters,  cod  and  flatfish,  was  284,311,000  fry. 

The  following  statement,  furnished  by  the  United  States 
Fish  Commission,  shows  in  detail  the  quantities  of  fish  produced 
at  the  two  stations,  and  the  allotments  for  distribution  at 
various  points  along  our  coast  line :  — 

*  A  more  detailed  statement  relating  to  the  artificial  propagation  of  lobeterf,  etc.,  will 
be  found  under  the  head  of  **  Lobster  culture  and  lobster  fishing." 
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Statement  of  Fish  deposited  in  Massctchusetts  Cocat  Waters  by  the  United 
States  Commission  of  Fish  and  Fisheries  during  the  Season  of  1901 1 
not  including  the  Lobster. 


SPECIES  AND  DISPOSITION. 


Number  of  F17. 


Cod. 
Vineyard  Sound :  — 

At  its  mouth, .... 
Off  Robinson^s  Hole,     . 
Off  Tarpaulin  Cove, 
Off  Job's  Neck,      . 

Off  Gayhead 

OffWaquoit,  .... 
Off  Lackey's  Bay,  . 
Off  Can  Buoy, 

Atlantic  Ocean :  — 

Gloucester,     .... 

Beverly, 

Eel  Pond,  Wood's  Hole, 
Green  Pond,  Falmouth, 

Total 

Flatfish. 
Wood's  Hole  Harbor :  — 

Off  Wood's  Hole,  . 

Off  Grassy  Island, . 

Off  Lackey's  Bay,  . 
Green  Pond,  East  Falmouth, 
Great  Pond,  East  Falmouth, 
Vineyard  Sound,  Lambert's  Cove, 
Hadley  harbor,  Naushon  Island, . 
Ac^shnet  harbor.  New  Bedford,  . 

Total, 


1,406,000 

4,869,000 

86,106.000 

27,693,000 

16,870,000 

4,020,000 

7,166,000 

8,271,000 


96,641,000 

8,925,000 

1,658,000 

967,000 


202,871,000 


82,495,000 
1,627,000 

586,000 
8,818,000 
1,628.000 
1,681,000 
2,668,000 

488,000 


44,280,000 


The  magnitude  and  importance  of  this  work  must  be  appar- 
ent to  all  who  have  given  the  matter  any  consideration,  and 
who  are  thus  able  to  estimate  its  true  value  as  a  factor  in  con- 
tributing to  the  maintenance  in  our  coast  waters  of  species 
•which  support  large  commercial  fisheries.*  With  the  rapid 
development  of  our  country  and  the  acquirement  of  insular 
possessions  with  fish-eating  populations,  whatever  tends  to 
keep  up  the  supply  of  food  fish,  and  thereby  to  promote  our 
fishing  industry,  cannot  be  lightly  esteemed  by  the  citizens  of 
this  State. 

Reference  will  be  made  elsewhere  to  the  eggs  of  fresh-water 
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species  contributed  by  the  United  States  Fish  Commission  to 
this  State  for  stocking  inland  waters. 

Fishways.  — Much  effort  has  been  put  forth  in  the  examina* 
tion  of  fishways  built,  rebuilt  or  repaired,  under  orders  issued 
last  year,  and  also  in  examining  dams  or  other  sites  for  new 
fishways.  In  many  instances  the  chairman  and  superintendent 
of  hatcheries  tiave  visited  fishways  or  sites  together,  and*  in 
other  cases  the  examination  has  been  made  by  one  of  them. 
Among  the  completed  fishways  inspected  were  the  following :  — 

The  new  fishway  atMiddleborough,  which,  it  will  be  remem- 
bered, was  extended  twenty  feet  last  year.  We  observed 
alewives  passing  through  it  to  the  pond  above  in  considerable 
numbers,  and  concluded  it  was  furnishing  a  satisfactory  pas- 
sageway for  these  fish,  notwithstanding  contrary  statements 
received  by  the  commission. 

The  fishway  at  East  Taunton,  which  was  rebuilt  last  year,  is 
in  good  condition. 

The  fishway  at  the  outlet  of  Mill  Pond,  in  Yarmouth.  Mill 
Pond  has  been  appropriated  by  the  State  for  the  obtainment  of 
a  supply  of  white  perch  with  which  to  stock  other  ponds. 
Some  alterations  were  needed  in  this  fishway.  These  were 
made,  so  that  fish  can  pass  through  at  different  stages  of  water. 
This  is  necessary,  since  the  water  above  the  fishway  may  be 
raised  materially  when  the  cranberry  bogs  are  flowed. 

The  several  small  fishways  at  and  near  Santuit  Pond. 

Two  small  fishways  in  the  outlet  of  Mashpee  Pond,  built  early 
in  the  present  year.  They  were  most  effective.  Alewives 
were  running  through  them  in  such  numbers  that  children  were 
catching  the  fish  in  their  hands. 

Orders  for  building  fishways  have  been  issued  to  the  follow- 
ing parties  this  year,  and  in  each  case  a  personal  examination 
of  the  site  was  made  by  one  or  more  of  the  commissioners.* 

The  Acushnet  Sawmill  Company,  Acushnet.  The  stream 
which  furnishes  the  power  to  operate  the  mill  of  this  company, 
and  which  has  been  dammed  for  that  purpose,  is  one  that  has 
been  frequented  from  time  immemorial  by  alewives  in  spring, 
when  they  are  seeking  their  natural  spawning  grounds.     It 

*  This  ennmeratiOD  does  not  inclade  tbe  two  flsbwajB  built  in  Idasbpee,  to  wbich 
Teference  bas  already  been  made.  Plans  for  building  tbese  were  made  bj  the  commis- 
sion, on  request,  but  no  order  for  their  construction  was  issued. 
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was  found  possible  to  coDstruct  what  may  be  termed  a  natural 
passageway  for  fish,  with  comparatively  small  outlay  ;  and  the 
company  very  readily  agreed  to  prepare  it,  and  have  it  in  an 
efficient  condition  before  the  spring  migrations  begin  next 
year. 

Mr.  James  B.  Hamblin,  whose  mill  is  situated  on  the  same 
stream,  a  short  distance  above  the  mill  of  the  Acushnet  Saw- 
mill Company. 

Mr.  O.  H.  Howland  of  Sandwich,  who  controls  the  sluice- 
way at  the  outlet  of  Little  Herring  Pond.  This  sluiceway  is 
for  the  purpose  of  raising  the  water  over  the  cranberry  bogs 
between  Great  jand  Little  Herring  ponds,  and  therefore  serves 
to  prevent  the  free  passage  of  migratory  fish  into  the  smaller 
pond,  because  the  bogs  are  often,  if  not  generally,  flowed 
during  the  migratory  period. 

No  occasion  has  been  found  for  building  any  fishways  by  the 
State,  under  chapter  344,  Acts  of  1900,  consequently  the 
money  appropriated  for  that  purpose  has  not  been  drawn  upon. 

Prevention  of  Stream  Pollution.  — The  efibrt  to  enforce  the 
law  (chapter  129,  Acts  of  1890)  for  the  prevention  of  stream 
pollution,  which  results  from  the  unrestricted  discharge  of  saw- 
dust into  trout  streams,  has  been  continued.  In  pursuance  of 
this  work,  many  mills  and  streams  have  been  personally  visited 
by  the  chairman.  Among  these  were  a  number  of  mills  the 
owners  of  which  had  been  notified  last  year,  but,  as  a  result  of 
a  hearing  held  by  the  commission,  the  enforcement  of  the 
orders  was  temporarily  suspended  until  it  was  practicable  for 
the  chairman  to  visit  the  mills.  The  examination  made  indi- 
cated the  desirability  of  prohibiting  the  discharge  of  sawdust 
from  these  particular  mills,  with  one  exception,  and  new  orders 
were  issued  accordingly.  One  mill  in  the  vicinity  which  had 
previously  not  received  any  attention  was  also  examined,  but 
its  location  and  environment  did  not  warrant  any  action,  since 
the  little  stream  it  was  located  on  was  not  a  trout  brook,  and 
emptied  into  a  pond  about  a  quarter  of  a  mile  or  less  from  the 
mill. 

Orders  have  been  issued  this  year  to  twenty-four  mill  owners, 
as  will  be  seen  by  the  list  that  follows,  and  similar  orders  were 
issued  last  year  to  fifteen  owners.  Inasmuch  as  some  individ- 
uals or  firms  own  more  than  one  mill,  the  mills  thus  affected 
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somewhat  exceed  in  namber  the  orders  issued.  Thus,  in  the 
period  covered  by  this  report  the  orders  sent  out  applied  to 
twenty-six  mills  at  least,  and  forty-one  mills  have  been  stopped 
from  discharging  sawdust  into  streams  in  1900  and  1901. 

Orders  were  issued  to  the  following  owners  of  sawmills  in 
1900 :  L.  J.  HalU  Charlemont  ;*  Beed  &  Temple,  East  Prince- 
ton; Edward  Pawrant,  Hoosac  Tunnel  P.  O. ;  G.  H.  Mann, 
Zoar ;  Stafford,  Whitcomb  &  Co.,  and  W.  L.  Allen,  Monroe ; 
William  Henry,  Clarksburg;  William  Putnam,  Millington ; 
Eugene  Bullard,  North  New  Salem;  Irving  T.  Hale,  Hub- 
bardston ;  Diamond  Match  Company,  Athol ;  Joseph  Williams, 
Warwick;  Edwin  Wallace,  Southbridge;  Triming  &  Wilcox, 
New  Boston ;  and  Henry  Bassett,  Charlemont. 

Orders  prohibiting  the  discharge  of  sawdust  were  sent  to 
the  following  mill  owners  during  1901 :  Andrew  Bartlett, 
Dwight ;  Goddard  &  Williams,  North  Orange ;  C.  H.  Gale, 
Orange ;  Leonard  Moulton,  Petersham ;  Marshall  Stedman, 
Tyringham  ;  George  Thomas,  West  Becket ;  Harry  Grossman 
and  Rufus  H.  Fitt^,  Cushman ;  A.  P.  Bates,  E.  S.  Snow,  San- 
ford  &  Stebbins,  and  Pratt  Brothers,  Belchertown ;  Harry  B. 
Bond,  South  Belchertown;  Albert  J.  Baker,  Shutesbury; 
E.  W.  Cady,  Dalton;  D.  A,  Cady,  Windsor;  George  A. 
Stevens  f  and  F.  Brochu,  New  Marlborough ;  S.  S.  Sichard- 

* 

son,  Charles  Billings,  Rice  E.  Soaper,  Wesley  Watson,  C.  N. 
Watson  and  Emmons  Dudley,  Montague  and  Leverett;  and 
S.  W.  Bowen,t  Wendell. 

Naturally  there  is  more  or  less  objection  to  the  enforcement 
of  this  sawdust  law,  and  it  may  not  be  wondered  at  that  mill 
owners,  who  at  best  find  their  business  not  any  too  remunera- 
tive, cannot  see  that  the  maintenance  or  increase  of  trout  in  a 
brook  is  of  sufficient  consequence  to  warrant  any  action  on  the 
part  of  the  State  which  may  interfere  with  privileges  that  have 
been  long  enjoyed,  and  thus  to  cause  them  some  trouble  and 
expense.     As  a  rule,  the  claim  is  made  that  there  are  no  trout 

*  It  was  learned  that  Mr.  Hall  bad  a  blower,  bat  the  sawdust  was  gathered  in  a  heap 
on  the  bank  of  the  stream,  and  often  fell  into  the  brook. 

t  Mr.  Steyens  had  two  mills,  one  at  HartsYille  P.  O.,  and  a  steam  mill  higher  ap  on 
the  same  brook,  which  discharged  sawdust  into  the  stream  upon  which  thej  were 
located. 

X  The  last  seven  persons  named  are  the  owners  of  mills  concerning  which  orders 
were  suspended  last  year. 
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in  the  brooks,  or  at  least  not  sufficient  to  justify  any  limitation 
or  prohibition  of  the  discharge  of  sawdust ;  and  occasionally 
the  argument  is  advanced  that  the  emptying  of  large  quantities 
of  sawdust  into  streams  is  most  beneficial  to  trout,  which  thrive 
and  grow  more  abundant  because  of  it.  It  is  scarcely  necessary 
to  seriously  consider  the  last-mentioned  claim.  As  to  the  other 
assertion,  a  single  instance  may  properly  be  cited. 

Xiast  year  the  statement  was  made  that  a  certain  brook  in 
the  northern  central  part  of  the  State,*  upon  the  bank  of  which 
a  sawmill  was  located,  was  of  little  or  no  practical  value  as  a 
trout  stream.  From  observations  made  by  the  writer  a  differ- 
ent conclusion  was  reached,  and  orders  were  sent  to  the  mill 
owner  to  take  such  means  as  were  necessary  to  keep  his  saw- 
dust out  of  the  brook.  It  is  believed  that  the  order  was  faith- 
fully observed.  Early  in  last  July  two  well-known  anglers 
from  a  neighboring  town  caught  in  a  short  time  one  day  thirty- 
three  brook  trout,  which  ranged  in  size  from  nine  inches  to  a 
weight  of  one  and  one-half  pounds.  Both  of  these  men  had 
fished  the  streams  of  Maine  and  New  Hampshire,  and  one  of 
them,  who  recited  the  above  facts  to  the  writer,  declared 
neither  of  them  had  previously  taken  such  fine  strings  of  brook 
trout.  It  is  quite  within  the  possibilities  that  it  would  not 
have  been  practicable  to  secure  such  results  the  year  previous, 
not  far  below  the  mill,  and  it  is  equally  possible  that  consider- 
able improvement  to  fish  life  may  have  resulted  even  in  one 
year  from  keeping  the  stream  free  from  pollution. 

Fisheries. 

Importance  of  Commercial  Fisheries,  —  In  our  last  report 
statistics  were  presented  showing  the  importance  of  the  sea  and 
shore  fisheries  of  Massachusetts,  and  the  position  held  by  this 
State  in  comparison  with  other  New  England  States.  It  is 
somewhat  remarkable,  perhaps,  that,  despite  the  reverses  which 
have  come  to  the  North  Atlantic  fisheries  in  the  past  half- 
century,  Massachusetts  not  only  has  invested  at  this  time  two- 
thirds  of  the  capital  that  New  England  has  employed  in  these 

*  The  name  of  this  brook  is  withheld  from  publication  for  the  present,  because  there 
is  no  doubt  it  would  be  very  much  overfished,  and  its  chances  of  being  restored  to  a 
first-class  trout  brook  might  be  injured,  if  not  destroyed,  if  its  name  and  location  were 
given  in  connection  with  other  statements  of  fact  made  here. 
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industries,  bat  she  still  ranks  as  the  premier  fishing  State  of 
the  Union,  so  far  as  her  invested  interests  and  the  value  of 
products  are  concerned.  Nor  should  it  be  forgotten  that  she 
sends  forth  from  her  harbors  by  far  the  largest  fleet  of  deep- 
sea  fishing  vessels  that  exists  in  the  United  States ;  that  these 
vessels  are  unrivalled  elsewhere  in  the  fisheries  of  the  western 
world ;  that  they  explore  all  oceans,  from  the  frozen  regions  of 
the  Arctic  and  Antarctic  to  the  tropics,  to  gather  the  harvest 
of  the  seas ;  and  that  this  fleet  is  a  school  for  the  training  of 
seamen  that  will  grow  increasingly  important  as  our  national 
aspirations  for  sea  power  and  maritime  commerce  develop. 

In  view  of  all  this,  there  is  reason  for  satisfaction  in  the 
general  prosperity  that  has  been  experienced,  even  if  the  result 
in  some  branches  has  not  been  so  good  as  was  hoped  for.  A 
ready  demand  for  products  and  good  prices  have  ruled,  and, 
generally  speaking,  the  financial  returns  have  been  far  above 
the  average.  The  inauguration  of  new  and  improved  methods, 
and  a  wider  adoption  of  some  already  tried,  indicate  a  pro- 
gressive spirit  which  promises  to  add  materially  to  the  pros- 
perity and  consequence  of  our  ocean  fisheries. 

It  is  gratifying  to  record  that  suggestions  made  by  this  com- 
mission for  improvements  along  certain  lines  have  been  readily 
adopted.  The  importance  of  this  action  can  scarcely  be  prop- 
erly estimated  at  this  time,  but  there  can  be  no  question  that  it 
will  prove  of  great  benefit  to  the  fisheries,  and  will  help  to 
keep  this  State  in  the  van,  so  far  as  these  industries  are  con- 
cerned. 

jSlatisiics.  — For  the  first  time  in  the  history  of  this  commis- 
sion is  it  practicable  to  publish  figures,  relating  to  certain  of 
the  shore  fisheries,  which  have  any  statistical  value.  This  is 
due  to  the  law  passed  at  the  last  session  of  the  General  Court, 
which  makes  it  possible  to  show  the  number  of  individuals  em- 
ployed, the  number  and  value  of  boats  and  each  kind  of  appa- 
ratus, and,  what  is  of  still  greater  consequence,  the  quantities 
and  values  of  products.  Heretofore,  as  will  be  remembered, 
the  law  called  for  the  numbers  of  fish  only,  and,  inasmuch  as 
there  is  always  liable  to  be  a  wide  variation  in  their  size  and 
weight,  especially  of  certain  species,  it  was  impossible  to  do 
more  than  to  guess  wildly  at  the  quantity  (in  pounds)  taken 
from  year  to  year ;  thus  the  figures  obtained  heretofore  were 
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practically  valueless,  so  far  as  affording  any  basis  for  intelli- 
gent conclusions  regarding  the  importance  or  value  of  the 
fisheries  to  which  the  statistics  applied. 

Some  trouble  has  been  experienced  in  making  certain  of  the 
fishermen  understand  how  to  submit  their  returns  in  accordance 
with  the  new  law.  This  was  anticipated,  however,  and  it  may 
reasonably  be  expected  that,  when  once  they  have  learned  the 
new  method,  which  is  surely  simple  enough,  and  when  it  is 
understood  that  all  fishermen  operating  certain  forms  of  appa- 
ratus, which  the  law  enumerates,  must  comply  with  the  law,  no 
difficulty  whatever  is  foreseen  in  the  collection  of  reliable  and 
satisfactory  statistics  of  our  coast  net  and  trap  fisheries.  In- 
deed, it  will  be  the  effort  of  this  commission  to  make  the 
figures  thus  collected  as  nearly  accurate  as  possible ;  for  it  is 
well  known  that  the  data  secured  in  the  ordinary  personal 
canvass  for  fishery  statistics,  which  must  unavoidably  depend 
in  large  measure  solely  upon  off-hand  estimates,  —  often  the 
wildest  sort  of  guessing,  —  can  scarcely  be  deemed  either 
reliable  or  satisfactory. 

Shore  Weir  and  Net  Fisheries.  —  Again  the  mackerel  has 
failed  to  approach  the  coast  in  large  numbers ;  it  has  instead 
frequented  the  off-shore  fishing  grounds,  as  it  did  last  year. 
Consequently,  there  has  been  disappointment  with  the  season's 
fishing  with  pound  nets,  weirs,  traps  and  gill  nets. 

Cape  Cod  bay  is  the  region  most  seriously  affected  by  the 
failure  of  the  mackerel  to  strike  inshore,  for  the  pound-net  or 
weir  fisheries  are  most  important  there,  and  the  mackerel  being 
relied  upon  more  than  any  other  species  for  success,  its  abun- 
dance or  absence  are  matters  of  prime  consequence  to  the 
fishermen.  It  is  true  the  loss  resulting  from  the  scarcity  of 
mackerel  along  our  shores  has  in  part  been  made  up  by  the 
abundance  of  other  species,  notably  the  squeteague.  But  this 
scarcely  satisfies  the  fishermen,  who  attribute  the  absence  of 
the  mackerel  to  the  presence  of  the  squeteague  in  such  large 
numbers ;  hence  they  fail  to  appreciate  the  latter,  the  abundance 
of  which  has  often  caused  it  to  be  a  drug  in  the  trade  and 
marketable  only  at  a  loss,  and  doubtless  they  would  be  glad  if 
it  left  the  waters  north  of  Cape  Cod,  as  in  former  years. 

The  tables  published  in  the  Appendix  show  in  detail  the 
statistics  of  the  fisheries  included  under  this  head ;  but,  owing 
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to  the  fact  that  similar  figures  have  not  previously  been  pre- 
sented, it  is  not  practicable  to  institute  comparisons  with  other 
years,  except  so  far  as  lobsters  and  lobster  traps  are  concerned. 
It  can  only  be  said  that  the  fisheries  here  considered  were  not 
generally  prosperous,  or  at  least  less  so  than  was  anticipated 
or  hoped  for. 

The  appearance  of  a  large  body  of  squid  in  Cape  Cod  bay 
late  in  the  season  was  an  advantage  to  the  weir  fishermen, 
though  not  sufficient  to  counterbalance  the  scarcity  of  mackerel 
or  the  failure  of  the  fall  run  of  herring.  Mr.  I.  M.  Small  of 
North  Truro,  in  a  letter  dated  Oct.  26,  1901,  makes  the  fol- 
lowing statement:  '^  We  are  having  an  immense  run  of  squid 
in  the  bay,  —  something  far  beyond  all  record.  They  have 
been  running  on  to  the  beach  in  such  numbers  that  about  fifty 
barrels  were  gathered  up  by  men  and  boys  on  the  shore  last 
night,  and  found  ready  sale  at  the  cold  storage  at  $1  per  barrel." 
But  this  was  after  the  season  covered  by  this  report,  and,  even 
if  the  squid  had  arrived  sooner,  the  profit  derived  from  the 
capture  of  this  important  bait  species  was  not  sufficient  to  make 
up  for  the  light  catch  of  mackerel  or  other  high-priced  products, 
or  the  failure  of  the  fall  catch  of  herring. 

The  cause  of  the  scarcity  of  the  mackerel  in  its  usual  haunts 
in  our  in-shore  waters,  and  its  persistence  in  remaining  off  shore 
on  the  deep-sea  fishing  grounds,  is  one  of  those  questions  con- 
cerning which  there  is  much  conjecture  and  a  wide  divergence 
of  view.  All  that  can  now  be  said  with  certainty  is  that  this 
action  is  in  harmony  with  the  well-known  and  widely  recog- 
nized erratic  habits  of  the  mackerel,  which  is  so  unreliable  in 
its  movements,  abundance,  etc.,  that  what  it  does  one  year 
seems  to  be  no  basis  whatever  to  judge  by  as  to  its  presence  or 
migrations  the  next  season.  The  general  subject  is  an  inter- 
esting one,  but  lack  of  time  and  space  forbid  any  consideration 
of  it  here. 

Lobster  Culture  and  Lobster  Fishing.  —  From  year  to  year, 
for  a  long  period,  the  reports  of  this  commission  have  invited 
attention  to  the  lobster,  and  it  has  been  pointed  out  how  the 
lobster  was  decreasing  in  thcs  waters  of  this  Commonwealth, 
The  necessity  for  more  stringent  and  efi(3ctive  legislation,  to 
arrest  this  decadence,  has  repeatedly  been  urged  upon  the 
General  Court.     It  is  true  that  something  has  been  done  to 
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secure  protection,  but  it  is  too  evident  that  much  yet  remains 
to  be  accomplished,  unless  citizens  of  this  State  are  content  to 
see  the  lobster  become  commercially  extinct  along  our  coasts, 
and  that  within  a  measurably  brief  period,  —  so  short  a  time, 
in  fact,  that  we  now  seem  to  be  almost  on  the  verge  of  it.  It 
is  nothing  less  than  blind  folly  to  ignore  this,  and,  if  future 
legislation  fails  to  recognize  it,  or  grants  greater  freedom  in 
fishing,  it  will  not  be  difficult  even  for  the  non-expert  to  pre- 
dict the  ultimate  result. 

No  longer  is  there  justification  for  deluding  ourselves  with 
the  belief  that  the  artificial  propagation  of  the  lobster  can 
arrest  its  decadence  in  this  State  to  any  great  degree,  and  the 
chance  of  doing  this  grows  alarmingly  less  every  year.  It  is 
well  known  that  the  United  States  Fish  Commission  has  made 
a  most  zealous  and  commendable  efibrt  to  stem  the  tide.  It 
has  spent  both  money  and  labor  to  restock  our  waters  with 
lobsters,  and  has  in  recent  years  done  all  in  that  direction  that 
seemed  possible  of  accomplishment.  It  has  not  been  stinted 
in  means,  and,  though  it  has  been  working  for  the  benefit  .of 
the  fishermen,  it  has  paid  full  market  price  or  more  for  every 
obtainable  egg-bearing  lobster,  so  that  as  many  as  possible 
could  be  secured.  And  right  here  let  it  be  said  that  the  lob- 
sters produced  from  the  eggs  thus  secured  are  that  many  added 
to  the  natural  production,  for,  if  the  females  were  not  pur- 
chased by  the  commission,  the  eggs  would  in  most  cases  be 
stripped  from  them,  and  they  would  be  sold  for  food.  And  it 
may  be  added  that  the  female  lobster,  after  being  stripped  by 
the  spawn  takers  of  the  commission,  is  thrown  into  the  sea,  so 
that  it  may  produce  eggs  again,  if  it  escapes  the  fisherman's 
pot  and  the  market. 

The  following  reports  from  the  superintendents  of  the 
Gloucester  and  Wood's  Hole  stations  show  in  detail  what  has 
been  accomplished  this  year  at  those  points  in  the  artificial 
propagation  of  the  lobster,  and  incidentally  make  known  to 
us  the  serious  decline  in  the  numbers  of  eggs  that  were  ob- 
tained, as  compared  with  last  year :  — 
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U.  8.  COMMIMION  OF  FiBH  AMD  FiSHBBXBSt 

Olouobstbk,  Ma88.,  Oct.  28,  1901. 

Capt.  J.  W.  CoixiKS,  CfuUrman,  Board  of  Commissioners  on  Fisheries  and 

Oame^  Boston,  Mass. 

Deab  Sir  :  —  I  sabmit  herewith  a  report  of  the  lobster  hatching 
operations  at  Gloucester,  Mass.,  station  daring  the  season  of  1901. 

The  season  opened  ander  adverse  conditions  ;  the  continuous  stormy 
weather  during  April  and  the  early  portion  of  May  practically  put  a 
stop  to  lobster  fishing  in  this  vicinity,  and  made  collections  of  egg- 
lobsters  impossible.  It  was  not  till  May  11  that  we  received  the  first 
egg-lobsters,  from  which  date  collections  were  made  till  July  10. 
The  field  of  collecting  operations  in  Massachusetts  took  in  the  prin- 
cipal fishing  centres  between  Cape  Ann  and  Cohasset. 

In  spite  of  every  effort  made  to  make  the  collections  as  large  as 
possible,  the  season's  receipts  showed  a  decrease  of  about  25  per  cent, 
from  those  of  the  previous  season.  This  decrease,  however,  is 
entirely  accounted  for  by  the  great  falling  off  of  the  collections  made 
from  the  Boston  lobster  dealers,  which  was  50  per  cent,  less  than  the 
previous  season.  The  collections  made  directly  from  the  fishermen 
show  a  slight  increase  over  the  previous  season.  The  total  receipts 
from  Massachusetts  amounted  to  1,639  egg-lobsters,  which  yielded 
21,208,000  eggs,  from  which  were  hatched  19,300,000  fry.  These 
fry  were  distributed  at  various  points  along  the  shore,  from  Cape  Ann 
to  Cohasset,  as  were  also  12,970,000  fry  obtained  from  eggs  taken 
outside  the  State,  making  a  total  of  32,270,000  fry  planted  in  Massa- 
chusetts waters. 

9 

As  in  previous  seasons,  collections  were  made  in  New  Hampshire 
and  Maine,  amounting  to  30,010,000  eggs,  from  which  were  hatched 
27,970,000  fry. 

Very  respectfully,  C.  G.  Corliss, 

Superintendent. 

U.  S.  Commission  of  Fish  and  Fishbribs, 

Wood's  Holb,  Mass.,  Oct.  18, 1901. 

Capt.  J.  W.  Collins,  Chairman,  Board  of  Commissiofiers  on  Fisheries  and 

Game,  Boston,  Mass, 

Dear  Sir  :  —  In  accordance  with  the  request  contained  in  your 
letter  of  the  15th  instant,  I  beg  leave  to  submit  the  following  brief 
report  of  the  work  done  in  propagating  lobsters  at  this  station  during 
the  season  of  1901. 

Operations  were  conducted  on  practically  the  same  lines  as  during 
the  past  few  years.    Collections  were  made  at  Scituate  and  Plymouth 
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on  the  north  Bide  of  Cape  Cod,  and  from  the  territory  included  in 
Vineyard  Sound  and  Buzzard's  Bay. 

The  receipts  in  eggs  were  very  discouraging,  being  the  smallest  we 
have  known  for  several  years,  even  though  the  price  offered  the 
fishermen  for  the  egg-lobsters  was  the  highest  ever  paid.  The  total 
number  of  eggs  received  from  Massachusetts  waters  was  5,476,000, 
being  less  than  50  per  cent,  of  the  number  collected  from  the  same 
territory  in  1900.  One-third  of  these  eggs  were  received  from  the 
fishermen  at  Cuttyhunk.  These  eggs  produced  4,940,000  fry,  which 
were  liberated  in  the  waters  of  this  State. 

As  in  former  years,  collections  were  made  from  Connecticut  and 
Rhode  Island  waters,  the  total  number  of  eggs  received  at  the  station 
during  the  season  being  18,262,000.  From  these  were  hatched  and 
planted  13,945,000  fry. 

Yours  very  truly,  E.  F.  Locke, 

Superintendent, 

Although  the  foregoing  reports  sbow^  a  trifling  increase  in 
the  number  of  lobster  fry  deposited  in  Massachusetts  waters,  as 
compared  with  last  year,  it  will  be  observed  that  nearly  one- 
third  of  these  were  obtained  from  eggs  collected  in  other  States  ; 
to  that  extent  this  Commonwealth  was  benefited.  At  the  same 
time,  it  will  be  noticed  that  the  falling  oflf  in  eggs  and  fry  ob- 
tained from  lobsters  taken  in  the  coast  waters  of  this  State  was 
very  marked,  amounting  to  more  than  one-half  at  Wood's  Hole 
and  to  one-quarter  at  Gloucester.  The  following  tabulated 
statement  presents  the  comparative  figures  with  exactness  :  — 


Table  shelving  ComparcUive  Statistics  of  Lobster  Culture  by  the  United 
States  Fish  Commission  at  the  Massachusetts  Coast  Stations  in  1900 
and  1901, 


1900. 

1901. 

Pcrc«nta^ 

of 
Decrease. 

Number  of  egg-lobsters, . 

Eggs  obtained,         .... 

Fry  hatched, 

2.828 
40,231,000 
36,449,000 

2,046* 
26,679,000 
24,140,000 

27} 

33 

31 

*  Inasmuch  as  the  number  of  egg-bearing  lobsters  obtained  for  the  Wood's  Hole 
station  has  not  been  stated  by  Superintendent  Locke,  they  have  been  roughly  estimated 
at  one-half  the  number  of  the  preyious  year,  which  is  no  doubt  a  close  approximation 
to  the  actual  number. 


1901.]  PUBLIC   DOCUMENT  — No.  25.  46 

When  we  see  a  decline  in  one  year  of  nearly  28  per  cent,  in 
the  number  of  egg-bearing  lobsters  it  has  been  possible  to 
obtain »  a  decrease  of  33  per  cent,  in  eggs,  which  indicates  a 
decreasing  yield  per  lobster,  and  a  falling  off  of  34  per  cent,  in 
the  number  of  fry  hatched  from  Massachusetts  eggs,  the  con- 
dition, so  far  as  the  artificial  culture  of  the  lobster  is  concerned, 
is  one  that  is  not  encouraging,  to  say  the  least.  But  if  we  carry 
the  comparison  farther  back,  we  obtain  results  still  more  im- 
pressive, if  not  startling.  In  1894,  only  seven  years  ago,  it 
was  practicable  to  secure  for  the  Wood's  Hole  station,  with  less 
effort  than  is  now  put  forth,  97,635,000  lobster  eggs,  while  this 
year  only  5,476,000  could  be  gathered.  If,  then,  authorized 
statistics  prove  that  decadence  has  been  so  great  in  seven  years 
that,  roughly  speaking,  there  is  only  one-nineteenth  of  the  egg- 
bearing  lobsters  now  in  the  southern  section  of  the  State  that 
there  were  in  1894,  and  only  one-half  as  many  as  last  year,  it 
is  evident  that  we  are  approaching  the  time  when  breeding 
female  lobsters  will  be  almost  exterminated  from  our  waters, 
and  when  it  will  no  longer  be  possible  to  carry  on  lobster 
culture  upon  a  scale  sufficiently  large  to  have  any  considerable 
influence  upon  the  continuance  of  the  species.  When  that  time 
arrives,  the  skill  of  the  fish  culturist  and  generous  appropria- 
tions of  the  federal  government  will  alike  be  unavailing  to  restore 
the  lobster,  unless  efficient  measures  are  taken  to  regulate  and 
control  its  capture. 

It  is  not,  however,  alone  in  the  fish-cultural  work  of  the 
United  States  Fish  Commission  that  evidences  are  found  of  a 
marked  decrease  in  the  lobster  off  our  shores.  The  statistics 
gathered  by  this  comniission  show  that  there  has  been  a  decline 
of  24  per  cent,  in  the  catch  per  pot  since  last  year,  —  and  it  is 
the  average  catch  per  pot  which  shows,  more  clearly  than  any- 
thing else  can,  the  actual  relative  abundance  of  the  lobster. 

The  following  tabulated  statement,  from  returns  received  by 
this  commission,  shows  very  clearly  the  decrease  of  the  lobster 
fishery  in  this  State  during  the  past  fourteen  years  :  — 
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Comparative  Table  showing  the  Statistics  of  the  Lobster  Fishery  in  Massa- 
chusetts, 1888  to  1901. 


DATE. 

Fishermen. 

Traps. 

Lobstera. 

Ecg-bearlnf 
Lobsters. 

ATerage 

Catch 

per  Pot 

loOO)    •              •              •              ■ 

867 

21,418 

1,740.850 

_ 

• 

81 

1889,  . 

844 

20,016 

1,359,645 

61,832 

68 

1890,  . 

379 

19,554 

1,612,129 

70,909 

82 

1891,  . 

827 

15,448 

1,292,791 

49,978 

84 

1892,  . 

812 

14,064 

1,107,764 

87,230 

79 

1898,  . 

871 

17,012 

1,149,732 

82,741 

62 

1894,  . 

425 

20.308 

1,096,884 

84,897 

54 

1895,  . 

377 

17,205 

956,365 

84,348 

66 

1896,  . 

458 

22,041 

995,896 

30,470 

45 

1897,  . 

388 

18,829 

896,273 

28,719 

48 

1898,  . 

340 

16,195 

720,413 

19,931 

44 

1899,  . 

827 

15,350 

644,688 

16,470 

42 

1900,  . 

809 

14,086 

646,499 

15,638 

46 

1901,  . 

831 

16,286 

578,383 

16,358 

85 

Additional  verification  of  decrease  in  catch  is  found  in  per- 
sonal statements,  both  written  and  verbal,  that  come  to  the 
commission  from  fishermen,  sea-shore  residents,  dealers  and 
others  who  have  had  opportunities  for  observation. 

This  condition  is,  however,  nothing  more  than  may  be 
expected,  having  in  mind  the  general  disposition  to  ignore  pro- 
tective laws,  even  at  much  risk.  The  experience  through  which 
Massachusetts  is  now  passing  is  common  to  all  lobster-produc- 
ing regions,  except  where  there  are  stringent  repressive  laws, 
well  enforced.  New  Jersey,  New  York  and  Connecticut  no 
longer  possess  a  lobster  industry  of  any  importance,  and  even 
in  Newfoundland,  where  lobster  fishing  was  inaugurated  on  a 
large  scale  only  a  few  years  ago,  there  is  complaint  of  a  rapid 
decline  in  abundance.* 

According  to  the  latest  report  of  the  Newfoundland  Depart- 
ment of  Fisheries,  there  has  been  a  marked  falling  off  in  the 
catch  of  lobsters  on  the  coast  of  that  province  very  recently. 
This  report  shows  that  the  average  annual  exportation  of  lob- 
sters in  the  two  years  preceding  1900  amounted  to  63,558^ 

*  In  1887,  when  the  writer  was  at  Seldom-Come-By  harbor,  on  Fogo  Island,  east 
coast  of  Newfoundland,  a  local  tisherman  brongbt  alongside  the  "  Grampus  "  a  lot  of 
floe  lobsters  which  he  had  gaffed  from  under  the  half -submerged  rocks  just  beyond 
low-water  mark.  Where  the  lobster  was  sufficiently  abundant  for  this  to  be  done  only 
fourteen  years  ago,  it  is  now  scarce. 
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cases,  while  in  the  latter  year,  so  far  as  could  be  ascertained,  it 
fell  olBTto  36,894  cases.  '*  This  falling  off,**  remarks  the  min- 
ister of  marine  and  fisheries,  ^*  which  we  share  in  common  with 
other  lobster-producing  countries,  shows  the  urgent  need  of 
increased  efforts  to  lessen  the  decline,  and  the  utmost  vigilance 
in  enforcing  existing  rules  and  regulations,  so  as  to  conserve, 
as  far  as  possible,  this  valuable  industry.** 

It  would  appear  from  this  report  that  Newfoundland  is  pass- 
ing through  an  experience  similar  to  that  which  has  come  to  all 
lobster-producing  sections  of  North  America ;  and  the  fact  that 
its  fisheries  did  not  sooner  show  evidences  of  an  alarming 
decadence  is  due  solely  to  the  fact  that  the  establishment  of  the 
lobster  industry  in  that  province  is  a  matter  of  such  recent  date. 
It  has  already  been  found  necessary  to  apply  a  close  season,  in 
order  to  prevent  the  ruin  of  the  lobster-packing  industr3\ 

<*  Considering  the  importance  of  the  lobster  fishery  to  the 
colony,''  says  the  report,  **and  the  large  number  of  people 
dependent  to  a  considerable  extent  on  this  industry,  the  impor- 
tance of  protecting  and  regulating  it  becomes  apparent  to  all. 
Two  years  ago  the  condition  of  this  fishery  was  sufficiently 
alarming.  The  size  of  the  lobsters  was  reported  to  be  dimin- 
ishing and  their  number  decreasing  in  many  places,  as  a  result 
of  over-fishing  and  taking  of  immature  lobsters  before  they  had 
reached  their  spawning  age.  A  stringent  application  of  care- 
fully considered  rules  and  regulations,  and  the  entire  prohibi- 
tion of  fall  fishing  have  had  a  salutary  effect  in  improving 
matters  and  placing  this  industry  in  a  healthier  and  more  hope- 
ful condition.  .  .  .  The  board  are  satisfied  that  the  abolition 
of  fall  fishing  has  been  especially  beneficial,  and  that  its  en- 
forcement in  the  future  is  most  desirable.  Opposition  to  this 
measure,  once  so  strong,  has  now  almost  ceased  and  both 
packers  and  fishermen  appear  to  be  almost  unanimously  in 
favor  of  the  rule." 

What  can  be  done  to  arrest  the  decline  of  the  lobster  and 
restore  its  abundance  in  our  waters?  That  is  the  important 
question  which  now  challenges  the  reasonable  and  intelligent 
consideration  of  every  citizen  who  has  an  interest  in  this  matter, 
and  especially  should  it  have  the  thoughtful  attention  of  those 
who  are  not  influenced  by  any  motive  or  desire  but  to  secure 
conditions  which  will  promote  the  public  welfare. 
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It  has  been  demonstrated  that  present  laws,  with  inadequate 
means  for  their  enforcement,  cannot  accomplish  all  that  is 
desired  or  necessary.  While  arrests  have  been  made  and  con- 
victions have  been  secured,  and  the  records  show  that  1,490 
short  lobsters  and  19  egg-bearing  females  have  been  restored  to 
sea  by  the  deputies  of  this  commission,  it  is  not  within  the 
limits  of  human  possibility  for  only  three  or  four  deputies, 
working  in  pairs,  whenever  possible,  to  keep  under  observation 
all  the  lobster  fishermen  and  dealers  along  our  extensive  coast 
line.  Present  laws  are  helpful,  but  they  are  insufficient,  and 
there  seems  to  be  a  wide-spread  demand  for  additional  restric- 
tive legislation.  The  common  suggestion  is  for  a  close  season  ; 
but  ideas  as  to  what  a  close  season  should  be  are  as  various  and 
numerous  as  the  individuals  who  advance  them,  thus  showing 
lack  of  unification  of  purpose.  Still,  the  very  fact  that  sugges- 
tions of  this  nature  have  come  spontaneously  from  so  many, 
without  the  knowledge  of  each  other,  indicates  most  forcibly 
the  prevailing  thought  and  the  need  of  action  of  some  kind, 
while  the  character  and  extent  of  the  action  which  it  will  be 
wise  to  take  may  possibly  be  arrived  at  by  a  full  consideration 
of  all  the  purposes  to  be  served.  Following  are  a  few  extracts 
from  letters  received  by  the  commission,  which  deserve  attention 
in  this  connection,  since  they  not  only  show  the  desires  of  the 
writers  (most  of  them  fishermen)  for  greater  restrictions,  but 
also  indicate  the  deplorable  condition  of  the  lobster  fishery  :  — 

Mr.  H.  P.  Taylor  of  Brant  Rock,  in  submitting  his  return 
for  lobster  fishery  for  1901,  makes  the  following  statement: 
**  After  forty-two  years'  experience  in  the  lobster  fishery,  I,  as 
an  individual,  would  propose  to  have  a  close  season  from  the 
first  of  June  up  to  the  first  of  August  for  three  years." 

Mr.  George  F.  Freeman  of  South  Duxbury,  in  submitting 
the  report  of  his  lobster  fishery,  makes  the  following  state- 
ment: ^'I  am  driven  right  out  of  the  business,  and  have  sold 
out  everything  this  spring.  It  seemed  hard  for  me  to  heave 
overboard  twelve  and  fifteen  short  lobsters  out  of  every  pot, 
and  the  next  one  put  them  into  his  boat.  I  could  not  stand  it 
any  longer.  Short  lobsters  have  been  caught  here  all  summer, 
and  I  hope  and  pray  that  you  will  make  a  close  season,  and 
stop  fishing  in  bays.  A  lobster  here  next  season,  1902,  will 
be  a  curiosity.     You  will  never  stop  this  short  lobster  business 
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aDtil  there  are  different  laws  made.  I  propose  a  close  seasoD 
from  the  first  of  April  until  the  first  of  August,  and  close  the 
bays  so  a  lobster  will  have  a  chance  for  his  life.  But  I  am 
through  with  it,  and  do  not  care.** 

Mr.  Oeorge  Wheeler  of  Dennis,  Mass.,  in  submitting  his 
report  says  :  "  The  lobster  is  fast  being  wiped  out.  Our  strin- 
gent laws  seem  to  have  little  effect  on  most  fishermen.  .  .  . 
I  love  the  water  and  lobstering,  but  I  sincerely  hope  you  will 
succeed  in  having  a  close  season  for  at  least  three  years." 

Mr.  H.  E.  Dunham  of  Nantucket  says:  *<  Lobsters  have 
been  very  scarce  around  here  this  year.  They  have  dropped 
off  50  per  cent,  every  year  for  the  last  five  years.  I  think  the 
only  way  to  save  the  lobster  is  a  close  season  for  five  or  ten 
years.'' 

Deputy  Burney  in  his  report  for  the  week  ending  July  7, 
makes  the  following  statement  relative  to  the  scarcity  of  lobsters 
along  the  north  shore  of  Massachusetts  Bay:  '<In  my  trips 
along  the  coast  I  find  a  large  number  of  fishermen  have  taken 
up  their  traps,  owing  to  the  great  scarcity  of  lobsters.  Those 
whom  I  talked  with  tell  me  it  does  not  pay  to  bait  and  haul 
fifty  traps,  and  find  only  eight  or  ten  small  lobsters." 

Mr.  I.  M.  Small  of  North  Truro,  ex-member  of  the  Legisla- 
ture, writing  on  Oct.  26,  1901,  advocates  a  close  season,  in  the 
following  words  :  <^  I  am  glad  to  see  that  the  lobster  agitation 
of  last  winter  is  showing  thus  early  some  indication  of  bearing 
fruit,  in  the  proposition  for  a  close  season.  My  action  at  the 
last  session  in  voting  for  the  nine-inch  bill,  as  I  think  I  have 
stated  to  you  before,  was  influenced  mainly  in  the  belief  that 
such  action  would  sooner  bring  about  the  only  remedy,  namely, 
a  close  season •  The  lobster  can  never  be  protected  by  limiting 
the  length ;  men  must  stop  catching  the  fish,  totally ;  and  I  am 
personally  against  a  close  season  of  anything  less  than  five 
years.  If  people  expect  in  the  future  to  enjoy  the  lobster, 
they  must  forego  the  luxury  for  a  considerable  period.  If  we 
expect  this  shellfish  ever  to  be  plentiful  again  in  our  waters, 
we  must  begin  at  once  to  make  provision  for  it.  We  must 
stop  catching  them  altogether,  or  expect  to  see  them  extinct 
in  the  near  future.  A  close  season  of  a  few  months  will  meet 
with  diflSculties  of  enforcement,  just  as  the  present  length 
limit  does.     The   protection   must   be   made  so  strong  as  to 
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domand   thnt   for  the  present  the  business  shall  be  entirely 
abandoned." 

On  Aug.  12,  1901,  Mr.  C.  V.  McMahan  of  Vineyard  Haven 
returned  the  lobster  blank  sent  him,  with  the  following  remark  : 
"  I  am  not  fishing  for  lobsters  this  year,  so  I  will  return  the 
blank.  Those  that  are  fishing  for  lobsters  do  not  catch  enough 
to  pay  them." 

The  only  protest  against  a  close  season  received  by  the  com- 
mission comes  from  Provincetown,  where  the  fishermen,  while 
realizing  something  should  be  done  to  stay  the  decadence  of 
the  lobster,  claim  that  a  close  season  that  prohibits  summer 
fishing  would  cut  them  oflf  entirely  from  participation  in  the 
industry,  due  to  the  fact  that  the  lobsters  they  catch  come  in 
from  sea  in  May  and  depart  in  September.  This  claim  is 
doubtless  well  founded,  as  is  also  the  claim  that  small  lobsters 
are  rarely  taken  at  the  tip  end  of  Cape  Cod.  This  would  of 
course  present  no  obstacle  to  a  close  season  for  a  term  of  years. 
But  it  is  probable  that  a  close  season  for  a  certain  number  of 
months  each  year,  if  legislation  of  this  kind  is  attempted,  will 
meet  with  less  opposition,  and  will  give  wider  satisfaction  than 
absolute  prohibition  of  fishing  for  a  term  of  years.  And,  if  an 
annual  close  season  is  made  to  cover  the  months  when  the 
lobster  is  most  in  need  of  the  protection  that  can  be  derived 
from  a  prohibition  of  fishing,  if  the  present  laws  are  also  re- 
tained or  better  ones  enacted,  and  adequate  provision  is  made 
for  their  enforcement,  there  is  reason  for  believing  much  can 
be  done  to  stay  the  decadence  of  the  lobster,  and  possibly  to 
increase  it,  in  our  waters. 

It  is  evident,  however,  that  a  close  season  for  a  term  of 
months  each  year,  if  it  is  to  be  effective,  should  include  at  least 
a  portion  of  the  time  when  the  female  lobsters  are  carrying 
their  eggs,  also  the  spawning  period  and  the  shedding  season. 
This  would  certainly  embrace  the  period  during  which  lobster 
fishing  is  prosecuted  at  Provincetown,  if  no  longer;  for  the 
spawning  and  shedding  seasons,  having  in  mind  the  time  for  the 
shells  to  come  hard,  cover  the  full  period  from  May  to  Septem- 
ber. And  this  is  the  time,  it  may  be  incidentally  remarked, 
when  the  bulk  of  the  short  lobsters  taken  are  disposed  of;  it  is 
then  that  more  is  done  to  deplete  the  lobster  and  to  destroy 
the  fishery  for  it  than  can  be  done  at  any  other  period  of  the 
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year.  For  a  portion  of  the  time,  too,  the  lobster  is  moltiDg^ 
and  during  its  soft-shelled  period  it  is  unfit  for  food.  Gener- 
ally the  fishermen  are  compelled  to  keep  their  pots  out  of  the 
water  for  a  greater  or  less  length  of  time  in  mid-summer,  be- 
cause of  this. 

It  is  true,  if  fishing  is  prohibited  at  this  season,  it  would  not 
be  practicable  for  the  United  States  Fish  Commission  to  con- 
tinue lobster  culture  in  this  State,  except  the  eggs  are  obtained 
elsewhere.  But  this  need  cause  no  anxiety,  for  man  cannot 
improve  upon  nature,  if  the  female  lobster  is  undisturbed 
during  its  breeding  season ;  the  only  proper  reason  for  artifi- 
cially hatching  lobsters  is  to  save  what  otherwise  might  be  lost, 
and  this  is  the  motive  that  has  controlled  in  this  work. 

Reference  is  made  to  the  report  of  Dr.  George  W.  Field  and 
to  the  statistics  of  the  lobster  fishery  for  additional  facts  bear- 
ing on  the  matters  discussed  under  this  head.  The  suggestions 
olBTered  by  Dr.  Field  for  the  protection  of  adult  lobsters  as  a 
means  to  continue  the  species  deserve  attention.  Assuming 
that  enough  of  the  immature  lobsters  to  increase  the  adult  sup- 
ply may  each  year  escape  the  fishermen's  pots,  and  attain  a  size 
which  will  exclude  them  from  capture,  and  also  assuming  that 
the  law  he  proposes  can  be  efSciently  enforced,  the  radical 
change  in  protection  which  he  advances  may  prove  advantage- 
ous. Somie  practical  difficulties  suggest  themselves  in  the 
administration  of  the  law,  but  it  is  possible  these  may  be  over- 
come. 

Oultivation  of  Olams.  —  Attempts  were  made  at  the  last 
session  of  the  General  Court  to  secure  some  kind  of  legislation 
which  would  authorize  the  cultivation  of  the  clam  {Mya  arerux^ 
via)  under  the  protection  of  law.  Some  of  the  bills  introduced 
aimed  to  secure  private  ownership  and  control  of  certain  areas 
of  clam-producing  flats,  and  one  had  for  its  object  the  cultiva- 
tion of  clams  by  the  State.  The  latter  contained  the  following 
provisions :  — 

Section  1.  The  commissioners  on  inland  fisheries  and  game  are 
authorized  and  directed  to  carry  on  the  cultivation  of  the  soft  shell  or 
long  neck  clam  upon  such  areas  of  flats  as  they  may  select  from  time 
to  time  for  that  purpose :  provided^  that  any  flats  so  selected  shall 
not  exceed  one-third  the  area  in  any  town  where  transplanting  or 
other  work  necessary  to  the  cultivation  of  clams  is  undertaken. 
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Sbction  2.  In  the  pursaaDce  of  the  work  of  the  caltivation  of 
clams  the  commiBBioners  on  inland  fisheries  and  game  or  their  deputies 
shall  have  the  right  to  enter  npon  any  of  the  clam  flats  in  any  town 
and  to  take  therefrom  yoang  or  undersized  clams  for  the  purpose  of 
transplanting  them  to  areas  reserved  for  cultiyation  by  the  state. 

Section  3.  Digging  clams  on  the  areas  thus  selected  and  reserved 
by  the  state  for  cultivation  is  hereby  prohibited  for  such  time  as  the 
commissioners  on  inland  fisheries  and  game  deem  necessary  for  the 
transplanted  clams  to  attain  mature  growth,  but  not  to  exceed  three 
years ;  any  one  digging  clams  on  flats  thus  reserved  shall  be  fined  not 
less  than  twenty  nor  more  than  fifty  dollars,  or  imprisonment  not  less 
than  one  month. 

Section  4.  At  such  time  as  the  commissioners  on  island  fisheries 
and  game  shall  deem  desirable  the  fiats  thus  reserved  for  the  cultiva- 
tion of  clams  shall  be  opened  to  public  digging,  free  to  all ;  and 
notification  of  the  time  when  this  is  to  occur  shall  be  posted  on  the 
shores  near  the  flats,  and  published  in  the  local  press,  if  there  is  any, 
not  less  than  one  week  before  digging  is  permitted. 

Section  5.  When  an  area  of  flats  whereon  clams  have  been  cul- 
tivated by  the  state  is  opened  to  the  public,  the  commissioners  on 
inland  fisheries  and  game  can  proceed  to  reserve  another  area  of  flats 
for  the  cultivation  of  clams,  as  provided  in  sections  one  and  two  of 
this  act. 

Section  6.  There  shall  be  allowed  and  paid  annually  from  the 
treasury  of  the  Commonwealth  a  sum  not  exceeding  twenty-five  hun- 
dred dollars  to  carry  out  the  provisions  of  this  act. 

Section  7.  The  executive  officers  of  any  town  or  city  within 
which  the  cultivation  of  clams  is  undertaken  by  the  state  shall  appoint 
a  warden,  whose  duty  it  will  be  to  prevent  trespass  upon  areas  of 
fiats  reserved  by  the  state. 

Section  8.  All  acts  or  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

There  seemed  to  be  general  opposition  to  any  measure  look- 
ing to  the  acquirement  of  private  control  of  clam  flats,  due  to 
the  feeling  that  all  citizens  have  constitutional  rights,  so  far  as 
clam  digging  is  concerned,  that  should  not  be  legislated  away 
for  the  benefit  of  any  private  person  or  corporation. 

The  opposition  to  the  bill  above  quoted  came  chiefly  from 
the  towns  of  Ipswich  and  Salisbury,  and  was  doubtless  due  to 
some  misapprehension  of  the  purpose  of  the  bill,  and  also  to  a 
fear  that  the  clam  areas  in  those  towns  might  pass  from  the 
control  of  the  town  officials,  and  thus  be  opened  to  citizens  of 


1901.]  PUBLIC   DOCUMENT  — No.  26.  63 

other  towns,  —  at  least  the  cultivated  sections.  Whether  there 
was  any  proper  ground  for  apprehension  regarding  the  practical 
working  of  this  bill  will  doubtless  remain  a  matter  of  opinion, 
influenced,  as  it  may  be,  by  local  or  other  interests.  Suffice  it 
to  say  that  the  bill  was  defeated  before  the  committee,  and 
failed,  as  the  others  did,  to  be  favorably  repoited.  At  the 
same  time  it  is  worthy  of  mention  that  evidence  presented  to 
the  committee,  by  one  connected  with  experiments  made  by  the 
United  States  Fish  Commission  at  Duxbury,  was  to  the  eflfect 
that  clams  which  were  transplanted  there,  and  of  which  a  care- 
ful record  was  kept,  increased  in  size  (and  consequent  value) 
fully  1,700  per  cent,  in  fifteen  months.  Whether,  in  view  of 
this  statement  and  more  or  less  corroborative  testimony  in  the 
published  accounts  of  these  or  other  experiments,  sufficient 
reason  is  found  for  the  passage  of  some  act  which  will  authorize 
the  State  or  others  to  engage  in  clam  culture,  remains  to  be 
seen. 

In  the  mean  time,  it  is  interesting  to  note  that  Mr.  Fitz  J. 
Babson  of  Gloucester  has  started  a  <<clam  farm"  of  his  own; 
and  the  result  of  his  experiment,  which  already  seems  assured, 
may  lead  others  to  adopt  similar  methods. 

The  Gloucester  '^  Times,'*  after  referring  to  the  experiments 
conducted  by  the  United  States  Fish  Commission,  says :  — 

Now  this  is  practically  what  Mr.  Babson  is  doing  on  his  farm.  The 
only  difference  is,  that  he  did  not  take  nature's  own  flats  for  the  pur- 
pose, bat  went  to  work  and  made  flats  of  his  own.  All  natural  clam 
0atB  are  public  property  by  law,  and  clam  farming  has  in  the  past 
been  unpractical,  because  a  man  would  not  care  to  go  to  the  work  of 
seeding  a  portion  of  the  common  flats,  and  then,  after  he  has  done  all 
the  work,  have  somebody  come  along  and  scoop  the  clams  and  the 
profits,  which  the  latter  would  have  a  right  to  do,  being  on  the  public 
flats. 

After  getting  the  top  surface  off  the  farm,  Mr.  Babson  went  to 
work  and  dug  rows  about  a  foot  deep  in  the  muck.  Into  these  rows 
he  put  small  seed  clams,  as  big  as  a  quarter,  and  then  covered  them 
with  muck  raked  out. 

That  was  two  years  ago.  This  year  the  promoters  of  the  scheme 
have  been  down  and  dug  some  clams,  and  the  increase  in  size  is  said 
to  have  been  remarkable.  The  clam  is  a  very  rapidly  growing  shell- 
fish, and  this  experiment  of  Mr.  Babson's  has  proved  it. 
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They  will  not  be  dag  to  any  extent  this  season,  as  Mr.  Babson  has 
decided  to  let  them  remain  three  years  before  making  a  complete 
examination  of  the  bed.  There  is  no  doubt  that  the  experiment  will 
be  a  splendid  success,  and  the  original  idea  of  making  a  clam  bed  for 
farming  purposes,  which  the  promoter  can  protect  by  law,  where  he 
couldn't  the  clam  flats,  promises  to  open  up  a  business  which  will 
give  to  future  generations  a  good  business,  with  large  returns. 

It  is  altogether  probable  that  the  artificial  beds  made  by  Mr. 
BabsoD  will  prove  less  prolific  than  natural  flats  that  uncover 
only  at  low  tide,  and  which  are  submerged,  with  the  exception 
of  an  hour  or  so  at  low  ebb,  thus  supplying  superior  opportu- 
nities for  clams  to  feed.  But  he  may,  nevertheless,  find  culti- 
vation of  private  beds  more  advantageous  than  depending  on 
more  favorably  located  public  areas,  for  the  simple  reason  that 
many  of  the  latter  have  been  **  dug  out"  to  such  an  extent  that 
they  are  practically  barren,  while  still  possessing  great  potenti- 
ality of  bearing  if  properly  **  seeded  down  "  and  protected  for 
a  year  or  so. 

Whether  we  have  reached  the  condition  when  it  is  necessary 
to  undertake,  oflicially  or  otherwise,  the  improvement  of  clam- 
bearing  areas,  is  a  question  which  should  receive  the  earnest 
consideration  of  those  most  concerned.  But  when  it  is  difficult 
or  impracticable  to  secure  for  food  any  but  small  and  compara- 
tively worthless  clams,  the  average  citizen  has  an  interest  in 
this  mutter  scarcely  second  to  the  fisherman ;  and  undoubtedly 
it  will  be  to  the  advantao^e  of  both  if  means  can  be  taken  to 
bring  about  better  conditions. 

Sea  Fisheries.  —  A  notable  feature  of  the  sea  fisheries  is  the. 
unusually  small  loss  of  life  and  property.  Having  in  mind  the 
terrible  fatalities  of  other  years,  when  it  was  not  uncommon  for 
several  fishing  vessels  to  founder  in  a  single  gale,  going  down 
with  all  hands,  — often  fifty  to  one  hundred  men,  —  the  greater 
exemption  from  such  disasters  at  this  time  is  of  inestimable 
advantage  to  the  fisheries.  It  is  true  twelve  fishing  vessels 
have  been  lost  during  the  year,  but  duly  one  of  these  was  lost  at 
sea  with  all  hands;  she  was  a  schooner  of  the  old-fashioned 
shallow  type,  now  recognized  as  unsafe.  The  other  vessels 
were  stranded  chiefly,  but  one  was  burned  in  harbor  and  one 
was  run  d(»wn  by  a  steamer  and  sunk,  one  of  the  crew  being 
lost  as  a  result  of  the  collision.     Only  thirty-nine  men  were 
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lost  in  the  fisheries  from  Massachusetts,  so  far  as  the  returns 
show.*  Fourteen  of  these  were  lost  in  one  vessel ;  of  the 
others,  some  were  washed  overboard  (one  jumped  overboard 
to  save  his  son,  and  was  drowned)  and  some  were  lost  in 
dories,  though  the  fatalities  from  the  latter  cause  were  perhaps 
never  so  few.  On  the  whole,  it  has  been  demonstrated  that  the 
new  class  of  vessels  are  as  safe  as  it  seems  possible  to  make 
them,  and  that  greater  care  is  being  taken  to  secure  the  safety 
of  men  going  out  in  dories. 

The  success  of  the  sea  fisheries  which  will  be  considered  here 
was  not  quite  so  pronounced  as  last  year  so  far  as  quantity 
of  products  is  concerned,  although  it  was  superior  to  anything 
attained  for  a  number  of  years  prior  to  1900.  It  is  possible 
here  to  make  only  the  briefest  reference  to  some  of  the  more 
important  features,  although  the  importance  of  the  industries 
coming  under  this  head  might  justify  more  extended  mention. 

The  mackerel  fishery  has  on  the  whole  been  less  favorable 
than  it  was  last  year,  but  the  falling  ofi*  in  the  total  catch  has 
not  been  large,  and  probably  may  be  accounted  for  by  the  prev- 
alence of  unfavorable  weather  during  a  portion  at  least  of  the 
season.  The  reported  catch  of  the  New  England  fleet,  com- 
posed for  the  most  part  of  Massachusetts  vessels,  was  68,479 
barrels  of  salt  and  65,579  barrels  of  fresh  mackerel ;  this  gives 
us  a  total  of  134,058  barrels.  But  these  figures  embrace  only 
the  fresh  fish  received  at  Boston.  Conservative  estimates  place 
the  fresh  mackerel  marketed  at  New  York  and  other  ports 
(that  did  not  ultimately  come  to  Boston)  as  fully  25  per  cent, 
of  the  fresh  fish  landed.  The  total  catch  of  fresh  mackerel, 
according  to  this  estimate,  was  81,974  barrels,  making  an 
aggregate  yield  for  this  fishery  of  150,453  barrels  of  salt  and 
fresh  fish. 

The  marked  feature  of  this  season's  mackerel  fishery  is  the 
growing  tendency  to  market  the  catch  fresh.  According  to 
the  reports  available,  the  salt  mackerel  catch  of  1900  exceeded 
that  of  this  year  by  upwards  of  19,000  barrels,  while  the  fresh 
mackerel  received  at  Boston  this  season  was  more  than  10,000 
barrels  greater  than  last  year. 

.  *  This  ennmeration  does  not  include  fishermen  who  died  from  disease,  or  a  shore 
fisherman  who  was  found  drowned  in  a  dock  at  Plymouth;  but  it  does  include 
some  who  were  killed  by  mishap,  like  falling  from  aloft. 
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The  season's  fishingy  notwithstanding  roagh  weather,  opened 
auspiciously.  Good  catches  were  made  by  both  seiners  and 
draggers  *  on  the  southern  mackerel  grounds,  and  were  landed 
for  the  most  part  in  New  York.  The  fish  were  mostly  of  ex- 
traordinary size,  and  the  outlook  for  a  prosperous  season  was 
encouraging.  Later,  success  was  interrupted  by  fogs,  and  after 
the  mackerel  advanced  farther  north  in  their  migrations,  they 
seemed  to  scatter  somewhat,  and  it  was  difficult  to  *^  keep  run  " 
of  them,  although  good  fares  were  obtained  from  time  to  time 
throughout  the  season  by  the  lucky  ones  of  the  fleet,  and  not  a 
few  made  large  stocks. 

Captain  Jacobs,  of  the  auxiliary  schooner  '*  Helen  Miller 
Gould,"  is  credited  with  landing  the  first  mackerel  of  the  year 
at  Norfolk,  Ya. ;  and  a  few  days  later,  on  April  11,  another 
Gloucester  schooner,  the  '^  Monarch,"  marketed  the  first  fare 
of  the  season  at  New  York. 

The  following  will  indicate  the  success  of  the  southern  fish- 
ery :  On  April  25  the  schooner  **  Helen  Miller  Gould  "  arrived 
in  New  York  with  a  fare  of  550  barrels  of  fresh  mackerel, 
which  was  considered  a  ^*  record  breaker."  On  May  10  it  was 
reported  that  about  100  fares  were  landed  at  New  York  from 
netters  and  seiners.  The  fish  were  so  large  and  in  such  fine 
condition  that  they  sold  at  good  prices,  despite  the  large  re- 
ceipts. The  •* Helen  Miller  Gould"  sailed  from  Gloucester  on 
her  first  mackerel  trip  on  March  24,  and  was  destroyed  by  fire 
at  Sidney,  C.  B.,  October  25.  She  earned  in  that  time  a  gross 
stock  of  $28,500.  When  it  is  stated,  on  the  authority  of 
Captain  Jacobs,  that  within  the  period  above  mentioned  the 
vessel  was  **tied  seventy-two  days  at  the  wharf  during  good 
mackerel  times,  having  the  engine  repaired,"  the  magnitude  of 
her  earnings  will  be  more  impressive. 

The  schooner  *'  Richard  Wainwright,"  of  Gloucester,  landed 
a  fare  of  mackerel  in  September  that  sold  for  $6,264.70.  The 
**  Wainwright"  stocked  $26,000  for  the  season ;  the  **  Margaret 
Haskins,"  $22,000;  **  Henry  M.  Stanley,"  $19,000;  ««Mary 
A.  Harty"  (auxiliary),  $18,600;  «*  Grayling,"  $16,300;  and 

*  VesMis  fishing  with  long  strings  of  gill  nets,  which  are  set  at  night.  A  long  net 
warp  or  "  swing  "  holds  a  vessel  to  the  lee  end  of  the  nets,  which  are  kept  straight 
in  tbe  water  by  the  schooner  drifting  or  dragging  them ;  hence  the  name.  This  method 
is  called  drift-net  fishing  in  Eorope,  bat  has  always  been  termed  dragging  in  New 
England. 
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**  O.  W.  Holmes,"  $15,500.  All  of  these  six  vessels  sailed 
from  oDe  firm,  and  their  earnings  have  never  been  excelled  in 
the  mackerel  fishery  by  a  similar  number  of  vessels  of  one 
ownership,  except  last  year,  when  four  of  the  same  schooners 
stocked  an  aggregate  of  about  $100,000.  The  mackerel  season 
covers  about  seven  months,  and  consequently  the  stocks  given 
above  do  not  represent  a  full  year's  work  for  any  of  the 
vessels. 

There  ie  a  general  impression  that  the  bank  cod  fishery  has 
not  been  successful.  This  may  be  true,  as  compared  with  some 
other  seasons,  if  the  aggregate  catch  is  alone  considered.  But 
it  is  worthy  of  note  that  certain  Gloucester  vessels  have 
brought  remarkable  fares  from  the  banks,  so  that,  with  the 
prevailing  high  prices,  they  have  made  extraordinary  stocks. 
Reference  can  be  made,  however,  to  only  a  few  of  these,  suffi- 
cient, it  is  believed,  to  show  that  any  apparent  falling  off  in 
our  salt  fish  product  is  due  chiefly  if  not  wholly  to  the  growing 
tendency  to  market  the  catch  fresh  rather  than  to  salt  it,  as  in 
former  years. 

As  early  as  June  4  it  was  reported  that  the  schooner' 
**  Elector,"  of  Gloucester,  had  arrived  from  the  banks  with  a 
fare  of  300,700  pounds  of  salt  fish,  which  sold  for  $10,079.82. 
This  was  one  of  the  largest  stocks  ever  made  from  one  fare  in 
the  salt  cod  fishery,  and  bad  never  previously  been  equalled  from 
a  bank  trip  in  May.  The  •*  Elector"  was  successful  on  her 
second  trip,  so  that  she  made  a  total  stock  of  $19,862  for  the 
season's  bank  fishing.  This  is  rarely  equalled.  The  schooner 
**  Columbia"  stocked  $14,500  in  the  cod  fishery.  The  schooner 
**  Independence"  arrived  home  from  her  maiden  trip  on  Sep- 
tember 22,  with  a  fare  reported  to  be  375,000  pounds,  —  the 
largest  catch  of  the  season  to  that  date.  In  August  the 
schooner  **  Dora  A.  Lawson"  landed  a  fare  of  254,000  pounds 
of  salt  codfish,  and  stocked  $7,778.96.  About  the  same  time 
the  schooner  "  Ella  M.  Goodwin"  landed  300,000  pounds  of 
bank  cod.  In  the  latter  part  of  August  the  schooner  *'  Joseph 
Bowe"  arrived  home  with  270,000  pounds  of  salt  fish,  and 
stocked  $8,612. 

Fine  fares  were  also  received  from  some  of  the  banks  nearer 
home,  but  in  some  cases  at  least  the  fish  were  fresh  when 
landed.     The  schooner  '^Gossip"  landed,  on  September  21, 
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200,000  pounds  of  fresh  codfish,  reputed  to  be  the  largest  fare 
of  exclusively  fresh  codfish  ever  brought  in.  Schoouer  **  Belle 
Franklin,"  which  arrived  at  Gloucester  early  in  June,  from  a 
trip  to  Nantucket  shoals,  stocked  $2,260,  her  crew  sharing 
$103.88  each.  She  was  probably  absent  from  port  about  two 
weeks. 

The  data  at  hand  also  indicate  fair  catches  in  the  Georges 
bank  cod  fishery,  and  occasional  good  fares  of  halibut,  but  these 
cannot  be  mentioned  in  detail.  Large  fares  of  fresh  halibut 
from  the  Atlantic  banks  are  now  rare,  but  the  schooner  ^*  Anglo 
Saxon"  landed  85,000  pounds  at  Gloucester  on  April  9. 
Schooner  '^  Senator"  stocked  $7,900  as  a  result  of  two  halibut 
trips  *'  which  consumed  seven  weeks." 

Swordfish  were  scarce  during  the  larger  part  of  the  summer, 
and  the  catch  was  small. 

On  the  whole,  the  market  fishery  has  been  good,  and  some 
large  stocks  have  been  realized.  Among  these  the  following 
are  a  few  selected  at  random  :  — 

In  exactly  one  year,  Sept.  18,  1900,  to  Sept.  18,  1901,  the 
iichooner  "EflSe  M.  Morrisey  "  is  credited  with  stocking  $30,- 
000,  which  gave  her  crew  a  share  of  $780  each.  The  schooner 
*'  Mary  G.  Powers,"  of  Boston,  is  credited  with  having 
stocked  $30,000  in  round  numbers  during  the  year.  The 
schooner  <<  Benjamin  F.  Phillips,"  which  was  launched  late  in 
the  spring,  sailed  on  her  first  trip  June  4,  and  on  November 
21  —  a  period  of  five  months  and  sixteen  days  —  she  had  earned 
a  stock  of  $21,449.53.  This  is  believed  to  be  a  record  in  the 
market  fishery,  and  may  be  considered  still  more  remarkable 
because  ten  days  of  this  time  were  lost  on  account  of  the  so- 
called  *' Fisherman's  race,"  in  which  this  vessel  won  the  first 
prize.  The  schooner  '*  Clara  R.  Harwood,"  of  Rockport,  had 
stocked  about  $27,000  up  to  the  first  of  December,  and  was 
still  at  work.  Her  crew  has  shared  $1,200  each.  She  is  one 
of  the  smaller  of  the  market  schooners,  —  about  40  tons,  —  and 
has  probably  made  the  largest  stock  and  share  of  any  vessel  of 
her  size.  The  schooner  **  William  A.  Morse,"  of  Province- 
town,  stocked  $?0,000. 

The  herring  industry,  particularly  the  pickled  herring  trade 
and  the  curing  of  smoked  herring  of  the  kind  ordinarily  desig- 
nated as  <<  bloaters,"  has  been  prosecuted  more  largely  than 
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common.  A  fleet  of  twenty-eight  schooners  •  went  to  New- 
foundland this  fall  for  cargoes  of  salt  herring,  but  the  reports 
received  show  that  most  of  these  fish  will  be  salted  in  bulk, 
and  that  the  question  of  careful  cure  will  be  practically  ignored. 
The  system  by  which  quantity  is  considered  preferable  to 
quality,  of  which  the  consequent  result  is  a  catering  to  a  cheap 
trade,  seems  to  be  still  preferred,  so  far,  at  least,  as  can  be 
determined  from  the  data  at  hand. 

Under  existing  conditions,  with  the  American-cured  herring 
valued  far  below  what  it  should  be,  and  with  an  evident  diflS- 
culty  to  surmount  in  any  effort  to  improve  a  long-established 
low  reputation,  it  may  be  considered  unprofitable  by  those 
engaged  in  the  trade  to  make  a  determined  attempt  at  change, 
especially  with  cargoes  obtained  late  in  the  season  on  the 
north-west  coast  of  Newfoundland,  where  it  is  considered  an 
important  question  to  secure  a  large  cargo  of  fish  as  soon 
as  possible  and  depart  for  home,  quantity  being  deemed  of 
more  consequence  than  quality.  Nevertheless,  the  matter  of 
properly  curing  herring  for  our  market  is  one  of  the  most  im- 
portant questions  that  confronts  the  New  England  fish  trade 
to-day ;  and  it  is  to  be  hoped  that  well-directed  effort  will  be 
made  to  insure  the  best  cure  and  consequent  high  prices.  It 
is  certainly  remarkable  that  our  -fishermen,  who  are  noted  for 
the  care  they  give  to  the  cure  of  mackerel,  —  to  which  alone 
their  success  in  the  mackerel  fishery  is  due,  —  should  be  indif- 
ferent to  the  cure  of  herring,  especially  when,  by  the  intelligent 
co-operation  of  fishermen  and  dealers,  the  field  for  improve- 
ment and  consequent  profit  seems  superior  to  any  now  available 
in  the  North  Atlantic  fisheries. 

An  instance  illustrating  present  conditions  is  found  in  the 
fact  that,  about  mid-summer,  one  of  the  schooners  of  the 
mackerel  fleet  made  a  large  catch  of  fat  summer  herring  on 
the  off-shore  fishing  grounds.  These  fish  —  200  or  300  barrels 
—  were  salted  in  bulk  on  deck,  without  being  dressed  or  cleaned 
in  any  manner.  When  the  vessel  arrived  the  herring  were  sold 
for  $2  per  barrel,  according  to  the  Boston  Fish  Bureau  report, 
when,  if  properly  cured,  they  should  have  readily  commanded 
a  price  of  $9  to  $11.     That  this  is  true  is  evidenced  by  the 

*  Six  of  theae  Teasels  — flye  from  Bay  of  Islands  and  one  firom  Bonne  Bay— were 
reported  on  their  way  home  November  16,  with  8,000  barrels  of  salt  herring,  in  bulk. 
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fact,  patent  to  all  who  care  to  ascertain  the  truth,  that  herring 
imported  from  Europe  sell  at  prices  by  wholesale  ranging  from 
$9  to  upwards  of  $14.* 

The  importance  of  the  demand  for  herring  in  the  United 
States  has  been  forcibly  pointed  out  by  Mr.  Alexander  T. 
Duthie  who  recently  visited  this  country  under  the  auspices  of 
the  Department  of  Agriculture  and  Technical  Instruction  for 
Ireland,  as  the  fish  trade  expert  of  the  Congested  Districts 
Board,  Dublin.  His  report  shows  that  about  35,000  barrels 
of  Scotch  and  Irish  herring  are  annually  imported  at  New 
York,  and  that  between  30,000  and  40,000  barrels  are  received 
at  Chicago,  practically  all  of  the  latter  from  Holland  and 
Norway. 

But  it  is  not  only  the  growing  demand  for  superior  salt 
herring,  which  has  carried  New  York  importations  of  such  fish 
from  500  barrels  fifteen  years  ago  to  35,000  barrels  to-day,  but 
it  is  the  price  paid  for  these  herring  that  demands  special 
attention.  *'  While  the  price  paid  in  New  York  last  year  for 
prime  Scotch  herrings,"  remarks  Duthie,  "ranged  from  $9  to 
$12  per  barrel,  the  Donegal  herrings  were  sold  at  prices  from 
$11.50  to  $13.50  per  barrel."  He  also  invites  attention  to  the 
fact  that  **  during  the  past  season  about  2,000  barrels  of  New- 
foundland herrings,  cured  in  the  Scotch  style,  .  .  .  were  sold 
at  from  $8  to  $9  per  barrel." 

The  demand  for  herring  in  the  west  and  north* west  comes 
chiefly  from  natives  of  northern  Europe  or  their  descendants  ; 
but  in  New  York  the  salt  herring  is  in  great  favor  among  the 
Jews,  who  are  believed  to  number  fully  half  a  million.  "  They 
are  great  consumers  of  herrings,"  says  Duthie,  "  and  frequently 
use  them  at  every  meal,  when  they  can  be  procured.     They  are 

♦  The  following,  from  the  "Fishing  Gazette"  (New  York)  of  Nov.  16, 1901,  is  In- 
teresting in  this  connection :  "  We  note  the  arrival  this  week  of  a  small  lot  of  new  fat 
Norway  herring  to  a  west  side  np-town  importer.  They  are  KK  size  wholly,  and  are 
held  at  $12  or  less,  but  another  importer,  who  has  also  had  some  come  in,  is  quoting 
from  $12  to  $14  on  KKK  and  KKKK  sizes  alike.  ...  A  down-town  importer  this  week 
received  75  barrels  Newfoundland  Scotch-cured  herring  by  the  *  Silvia,'  and  we  are 
informed  that  more  are  to  follow  in  regular  Bhipments.  At  this  writing  (Friday)  they 
had  not  been  opened,  but  our  information  is  that  if  they  turn  out  well  the  price  will  be 
fixed  at  about  $10  per  barrel."    In  its  issue  of  Nov.  23,   1901,  the  ** Gazette"  says: 

Last  winter  choice,  large,  fat  Irish  herring,  counting  from  450  to  500  [to  a  barrel] , 
sold  at  $14  to  $15.50  per  barrel." 

Contrast  this  with  the  following  item  In  the  Gloucester  "  Times  "  of  Dec.  9, 1900  : 

Newfoundland  salt  herring,  $3  per  barrel.    Salt  shore  herring,  $2.25  per  barrel." 


1901.]  PUBLIC   DOCUMENT  — No.  25.  61 

expert  judges  of  both  the  quality  and  cure  of  herrings,  and  buy 
the  best  that  can  be  got,  for  which  they  always  have  to  pay  the 
highest  prices." 

The  following  assertion  of  Mr.  Duthie,  like  the  foregoing 
quotations,  deserves  the  serious  consideration  of  all  who  are 
concerned  in  the  herring  trade  in  this  State,  or  who  are  liable 
to  be  :  **  The  very  best  herrings  of  the  best  cure  and  condition 
find  the  most  ready  sale  in  the  American  market,  and  it  is  use- 
less  for  shippers  to  think  they  can  export  profitably  to  America 
any  inferior  fish,  or  any  fish,  however  good,  unless  they  are 
well  cured  and  made  to  suit  the  taste  of  the  purchasers,  and 
carefully  and  attractively  packed  in  the  best  barrels.  ...  A 
great  injury  would  be  done  to  this  new  industry  if  roughly 
cured  and  badly  packed  herrings  were  sent  from  Ireland  to 
America."  He  advises  that  'Hhe  herrings  should  be  neatly 
gutted,  carefully  roused  [stirred  in  pickle],  and  packed  on 
their  backs  in  the  barrels.  Just  sufficient  salt  to  cure  the  her- 
rings should  be  used,  and  no  salt  should  remain  undissolved  in 
the  barrels  after  the  herrings  are  cured.  The  <  filling  up '  of 
the  barrels  should  be  specially  attended  to.  After  sufficient 
time  has  been  allowed  for  the  fish  to  ^pine'  in  the  salt,  the  bar- 
rels should  be  firmly  filled,  and  great  taste  and  skill  shown  in 
making  a  nice  finish  on  the  top  rows  of  the  herrings,  so  that 
when  the  barrels  are  opened  the  herrings  will  have  an  attractive 
appearance.  These  are  the  essential  points  to  be  attended  to 
in  curing  for  the  American  market." 

These  statements  have  been  quoted  not  only  because  they 
contain  information  and  suggestions  which  are  important  to 
those  engaged  in  the  ocean  fisheries  of  this  State,  but  also  to 
emphasize  the  fact  that  careless  and  slovenly  methods  of  cure, 
which  may  have  sufficed  at  one  time,  are  no  longer  adequate ; 
and,  unless  we  are  content  to  resign  to  foreign  competitors  one 
of  the  most  important  fish  markets  on  this  continent,  it  is  im- 
perative that  no  time  should  be  lost  in  adopting  the  best 
methods  for  curing  herring,  and  rigidly  adhering  to  them. 
We  surely  cannot  hope  to  succeed  in  controlling  our  own  mar- 
ket, when  deep-sea  summer  herring,  which  are  equal  to  the 
best  the  world  has,  sell  for  the  insignificant  price  of  $2  per 
barrel,  simply  because  they  have  not  been  properly  cared  for* 
Nor  could  we  long  control  our  market  for  salt  mackerel,  if  the 
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fish  were  salted  in  a  great  mass  in  bulk,  without  being  cleaned 
or  cared  for  in  any  way.  Any  New  England  fisherman  knows 
that  mackerel  thus  treated  would  be  unsalable  at  any  price ; 
and  the  wonder  is  that,  knowing  this,  he  should  consider  her- 
ring really  fit  for  market  which  have  been  uncared  for  except 
that  they  have  had  some  salt  thrown  on  them.  The  whole 
matter  can  be  summarized  in  a  few  words :  Is  it  worth  while 
to  make  the  herring  as  valuable  as  the  mackerel,  or  nearly  so, 
by  adopting  a  proper  cure,  and  thus  controlling  the  already 
large  and  growing  market  in  this  country?  Or  will  it  be  wiser 
to  persist  in  using  antiquated  and  unsatisfactory  methods,  with 
no  thought  beyond  the  present,  and  no  ambition  to  improve 
the  opportunity  that  is  presented,  and  let  our  markets  be 
filled  with  foreign  products,  and  thus  be  pre-empted,  to  the 
detriment  of  American  fisheries?  It  may  at  least  be  hoped 
that  the  intelligence  and  business  enterprise,  which  have  done 
so  much  in  the  past  to  develop  the  ocean  fisheries  of  Massachu- 
setts, will  find  a  way  to  meet  present  requirements  in  the  her- 
ring trade,  even  though  it  is  never  an  easy  task  to  break  up  the 
habits  of  years  and  institute  new  ideas  and  methods. 

The  effort  made  by  this  commission  to  promote  tbe  trade  in 
cod  roe  between  the  fish  merchants  of  this  state  and  France  has 
met  with  considerable  encouragement.  The  shipments  and 
sales  have  increased,  much  information  as  to  the  best  methods 
of  cure,  packing,  shipments,  etc.,  has  been  disseminated, 
interest  in  the  business  has  advanced  materially  with  the 
acquirement  of  knowledge  by  those  interested,  and  the  present 
outlook  for  the  development  of  the  exportation  trade  in  cod  roe 
seems  promising.  In  this,  as  in  the  herring  fishery,  the  all- 
important  thing  is  that  the  roe  shall  be  properly  cured  and  the 
barrels  well  filled  before  shipment.  Until  now  little  heed  has 
been  paid  to  these  matters,  with  the  consequence  that  the  de- 
mand for  American  cod  roe,  never  large  at  any  time,  practically 
ceased,  despite  the  fact  that  the  Norwegians  have  had  a  trade 
in  this  article  alone  exceeding  half  a  million  dollars  annually. 
When  it  is  understood  that  the  roe  which  may  be  saved  for  this 
trade  by  Massachusetts'  fishermen  is  ordinarily  a  waste  prod- 
uct, that  is  usually  thrown  into  the  sea,  the  importance  of 
creating  a  market  for  it  may  be  better  appreciated. 

At  the  suggestion  of  tbe  chairman  of  this  commission,  Mr. 
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Thorndike  Nourse,  formerly  of  this  State,  but  resident  in 
France  for  several  years  past,  has  taken  an  active  interest  in 
promoting  a  French  demand  for  American  cod  roe.  Not  only 
has  he  visited  the  regions  where  the  roe  is  used  for  bait  in  the 
sardine  fishery,  and  personally  conferred  with  those  controlling 
that  industry  or  those  who  deal  in  roe,  but  he  has  published  in 
"  The  Gloucester  Times  "  an  interesting  history  of  the  develop- 
ment of  the  use  of  roe  in  the  sardine  fishery,  and  the  trade  in. 
it.  Since  then  much  has  been  done  to  promote  the  exporta- 
tion of  American  roe,  and  there  is  reason  to  hope  that  the 
coming  year  may  see  satisfactory  progress  in  the  development 
of  this  branch  of  trade,  and  that  it  may  ultimately  attain  to 
considerable  importance. 

The  success  of  the  new  auxiliary  schooner  *^  Helen  Miller 
Gould "  last  year  led  to  the  building  of  several  others  which 
were  fitted  with  naphtha  or  gasoline  engines.  Among  these 
were  the  *'Mary  E.  Harty,"  122.15  tons  gross  and  77.48  tons 
net;  the  ^*  Victor,"  121.68  tons  gross  and  75.92  tons  net;  and 
the  *<  Dorcas,"  of  about  60  tons.  All  of  these  belong  in 
Gloucester.  Several  auxiliary  schooners,  which  are  to  be  fitted 
with  naphtha  engines,  are  now  building  for  next  year's  mack- 
erel fishing. 

It  may  be  mentioned  that  several  smaller  vessels,  averaging 
15  to  20  tons  each,  had  been  previously  built  and  fitted  with 
naphtha  engines.  They  are  the  <*  Quartette*'  of  Lynn,  the 
*•  Empress"  of  Salem  and  the  '*Lydia"  of  Beverly.*  These 
have  been  successfully  employed  in  the  fall  herring  fishery. 
In  the  prosecution  of  this  fishery  by  the  ^^  Quartette"  the  use 
of  an  electric  light  for  attracting  herring  at  night  was  intro- 
duced, and  is  reputed  to  have  proved  very  satisfactory,  more 
so  than  the  old  method  of  ''  torching"  the  fish  with  a  fire  at 
the  bow. 

The  advantage  of  having  some  motive  power  other  than  sails 
for  certain  kinds  of  fishing  is  gradually  being  recognized,  and, 
despite  the  conservatism  resulting  from  invested  interests, 
there  is  abundant  reason  for  believing  that  the  time  is  not 
fietr  distant  when  a  marked  innovation  may  take  place  in  vessels 

*  We  are  indebted  to  the  Boston  FiBh  Barean  for  the  names  and  hailing  ports  of 
the  last  three  vessels  named,  and  also  for  the  name  and  tonnage  of  the  *'  Dorcas." 
Hon.  William  H.  Jordan,  collector  of  customs  at  Gloucester,  has  supplied  the  infor- 
mation about  the  other  two  vessels. 
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employed  in  the  market  and  mackerel  fisheries.  There  is 
naturally  a  shrinking  from  incurring  the  cost  of  building  steam 
vessels,  and  the  added  expense  for  running  them,  and  it  follows 
that,  for  the  present,  only  the  most  adventurous  will  attempt 
to  use  anything  but  sails.  It  is  also  to  be  expected  that  first 
attempts  at  securing  auxiliary  motive  power  will  aim  to  get 
something  like  naphtha  engines,  for  instance,  which  will  occupy 
the  minimum  of  space,  while  comparatively  little  room  will  be 
required  for  fuel.  But  all  this  is  more  or  less  evolutionary,  so 
far  as  large  sea-going  vessels  are  concerned ;  and  while  naphtha 
may  prove  useful  on  a  small  craft,  there  is  apparently  too  much 
danger  in  using  it  on  larger  vessels  to  insure  its  general  intro- 
duction. The  destruction  by  fire,  on  October  25,  of  the  auxil- 
iary schooner  **  Helen  Miller  Gould,'*  which  resulted  from 
ignition  due  to  naphtha  engines,  proved  how  dangerous  naphtha 
might  be  to  life,  if  a  vessel  caught  fire  at  sea,  instead  of  in  a 
safe  harbor,  as  the  '^  Gould  "  did. 

Under  all  the  circumstances,  it  is  not  surprising  that  her 
owner,  Capt.  Solomon  Jacobs,  is  having  a  steamer  built. 
This  will  be  a  wooden  vessel,  141  feet  7  inches  long  over  all, 
24  feet  beam  and  12  feet  depth  of  hold  on  main  deck.  She 
is  14  feet  deep  on  quarter  deck.  She  will  have  from  300  to 
450  indicated  horse-power  and  single  screw,  with  estimated 
speed  of  10  to  11  knots  under  natural  draught. 

The  main  engines,  which  are  light  and  compact,  are  of  the 
vertical,  inverted  compound  type.  The  high-pressure  cylinder 
is  12  inches,  low-pressure  cylinder  28  inches,  and  stroke  of 
both  18  inches ;  cranks  set  at  90  degrees,  and  main  valves 
of  the  piston  type.  The  surface  condenser  has  600  square  feet 
of  cooling  surface.  The  feed  pump,  air  and  circulating  pump, 
and  bilge  pump  are  all  independent.  She  will  be  fitted  with 
two  water-tube  boilers,  with  working  pressure  of  150  pounds 
per  square  inch.  The  single  smoke  stack,  25  feet  high,  will  be 
hinged  at  the  deck  so  that  it  can  be  lowered  when  cruising 
under  sail  alone.     She  will  have  a  four-bladed  propeller. 

The  fish  room  or  hold,  between  the  forecastle  bulkhead  and 
the  machine  or  boiler  room  bulkhead,  will  be  50  feet  long ;  this 
will  be  fitted  with  pens  or  bins  in  the  most  approved  manner 
for  the  storage  of  ice  and  fish.  She  will  have  capacity  for  40 
tons  of  ice.  She  is  also  fitted  with  tanks  that  will  carry  3,500 
gallons  of  fresh  water. 
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The  striking  feature  of  this  steamer  is  its  large  area  of  an- 
obstructed  deck  room,  which  is  so  highly  important  on  a  vessel 
engaged  in  the  mackerel  fishery. 

"  It  is  believed  by  many/'  says  the  Boston  "  Herald,'*  **  that 
the  appearance  of  this  vessel  marks  an  era  in  the  fishing  indus- 
try, almost  the  last  one  in  which  the  sailing  vessel  has  held  her 
own."  That  this  belief  is  justified,  one  who  has  watched  the 
progress  in  this  direction  elsewhere  can  scarcely  doubt.  There 
is  strong  probability  that  steam  will  eventually  win  its  way  in 
certain  of  our  ocean  fisheries. 

In  view,  however,  of  the  space  necessary  for  coal,  not  to 
speak  of  its  cost,  the  production  of  some  safe,  compact  and  less 
expensive  motive  power  than  steam  is  a  matter  of  much  con- 
sequence to  our  deep-sea  fisheries. 

The  fact  that  a  fishing  steamer,  intended  for  halibut  fishery 
on  the  north-west  coast,  is  building  in  San  Francisco  for  Boston 
owners,  is  a  matter  of  considerable  interest.  This  is  a  first- 
class  sea-going  vessel,  upward  of  140  feet  long. 

A  change  in  the  method  of  packing  fresh  fish  on  the  market 
schooners,  heretofore  recommended  by  this  commission,  has 
been  adopted  on  some  of  the  new  vessels,  and  the  material 
improvement  in  the  appearance  of  the  fish  when  landed 
will  doubtless  lead  to  the  general  use  of  sliding  or  adjustable 
shelves  in  pens  on  all  vessels  bringing  fresh  sea  fish  to  our 
markets.  Capt.  Maurice  Powers,  of  the  schooner  "B.  F. 
Phillips,"  who  made  the  remarkable  stock  alreadjr  alluded  to, 
told  the  writer  that  he  had  the  shelves  fitted  to  the  pens  when 
his  vessel  was  new.  Although  their  adoption  necessitated  the 
use  of  a  slightly  increased  amount  of  ice,  the  fish  came  out  in 
such  superior  condition  that  the  additional  expense  was  more 
than  counterbalanced. 

The  following  statements,  which  are  extracted  from  a  re- 
cently published  report  on  '*The  International  Fisheries  Ex- 
hibition of  1898  at  Bergen,  Norway,"  were  written  by  the 
chairman  of  this  commission,  and  contain  information  that 
may  be  of  practical  use  to  the  fishermen  of  this  State ;  hence 
their  publication  here  :  — 

Observations  an  Fisheries  and  Fish  Markets.  —  The  following  notes 
on  British  fisheries  and  the  methods  of  marketing  fish  are  based  upon 
studies  and  observations  made  in  Scotland  and  England.    They  are  far 
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from  exhaustive.  It  is  not  intended  to  make  them  bo,  bat  simply  to 
invite  attention  to  some  salient  features,  the  discussion  of  which  at 
this  time  may  prove  helpful,  in  a  suggestive  way,  to  those  interested 
in  supplying  our  markets  with  fresh  fish. 

Aside  from  herring,  nearly  all  the  sea  fish  taken  by  British  fisher- 
men are  marketed  fresh,  and  whatever  tends  to  improve  the  quality 
of  the  product  and  to  make  the  supply  nearly  uniform  at  all  times 
leads  to  greater  appreciation  of  and  reliance  upon  this  kind  of  food 
and  enhances  the  demand  for  it.  It  is  scarcely  necessary  to  add  that 
success  in  commercial  fishing  depends  on  the  creation  of  a  demand 
for  the  products,  the  practical  certainty  of  meeting  with  quick  sales 
and  getting  remunerative  prices.  Whatever  brings  this  develops  pros- 
perity, and  the  latter  commands  the  services  of  the  most  skilful, 
courageous  and  enterprising  men.  It  is  my  purpose  briefly  to  point 
out  a  few  things  which  seem  to  have  brought  about  an  unexampled 
period  of  prosperity  in  the  British  fisheries. 

Existing  conditions  are  doubtless  due  largely,  if  not  exclusively,  to 
improvements  in  putting  fresh  fish  upon  the  market.  While  in  Great 
Britain  I  had  a  purpose  in  eating  fish,  generally  to  test  their  quality. 
I  ate  them  at  hotels,  in  plain  eating  houses,  at  restaurants,  at  board- 
ing houses  and  in  private  families,  and  invariably  found  them  in  the 
best  condition,  with  their  natural  flavors  well  preserved.  I  visited 
the  fish  markets  at  the  fishing  towns  and  in  London,  and  noted  the 
condition  in  which  the  fish  are  marketed  by  the  wholesale  trade,  and 
the  retail  markets  of  the  metropolis  were  also  subjects  of  observation. 
In  all  cases  the  result  was  satisfactory,  and  the  condition  of  the 
products,  as  sent  to  the  retailer  or  delivered  to  the  consumer,  sug- 
gested the  reason  why  the  demand  for  fish  exists ;  for  it  is  evident 
that  the  sale  of  fish  in  the  best  possible  condition  creates  a  market 
for  more,  while  every  fish  sold  which  gives  dissatisfaction  to  the  con- 
sumer decreases  the  demand  for  such  food.  This  being  conceded,  the 
next  thing  to  consider  is  the  question  of  how  present  conditions  in 
the  British  fish  trade  have  been  brought  about. 

Unquestionably  the  adoption  of  steam  fishing  vessels  has  been  the 
prime  factor  that  has  made  present  conditions  possible.  It  is  true 
much  was  done  by  steam  carriers  to  improve  conditions  before  the 
advent  of  steam  trawlers  and  steam  liners.  But,  while  the  former 
are  still  performing  a  valuable  service  in  attending  upon  the  fleets 
of  sailing  smacks  and  daily  bringing  their  catch  to  market,  the  fre- 
quent independent  trips  of  the  steam  liner  and  steam  trawler  have 
revolutionized  the  .trade,  and  made  possible  what  was  before  im- 
practicable. 

A  rivalry  also  seems  to  exist  between  fishing  ports  regarding  the 
quality  of  fish  put  upon  the  market,  and  this  tends  to  good  results, 
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for  the  recognition  of  the  fact  that  the  trade  of  a  place  depends  upon 
the  reputation  established  for  its  goods  impels  all  to  use  the  utmost 
care  and  good  judgment. 

Of  course  when  steamers  —  either  trawlers  or  liners  —  make  trips 
to  distant  fishing  grounds,  like  those  lying  off  the  west  coast  of  Nor- 
way, the  Faroes  and  Iceland,  the  fish  must  of  necessity  be  on  board 
several  days  before  they  are  landed ;  and  the  fish  caught  are  not  in 
such  fine  condition  as  when  they  can  be  marketed  within  a  day  or  so 
from  the  time  when  they  are  caught,  as  is  most  commonly  the  case. 
It  is,  however,  to  be  said  that  many,  if  not  most,  of  the  line  steamers 
which  make  these  distant  cruises  have  wells  in  which  the  fish  first 
taken  can  be  kept  alive.  The  last  of  the  catch  can  then  be  iced,  and 
will  thus  be  comparatively  new  and  in  good  condition  when  the  vessel 
arrives,  for  the  passage  is  seldom  longer  than  three  days.  The 
trawled  fish  caught  at  the  same  time  and  place  must  of  necessity  be 
in  a  less  desirable  condition,  for  all  are  iced.  Nevertheless,  it  is  fair 
to  state  that  vessels  resorting  to  these  distant  grounds  usually  fish  a 
very  short  time,  consequently  it  rarely  happens  that  their  fares  are  in 
bad  order  when  discharged.  It  is  also  true  that  the  great  bulk  of  the 
catch  is  taken  comparatively  near  home,  and  the  fish  are  marketed  in 
the  best  possible  manner. 

Methods  of  Trawling^  etc.  —  In  recent  years  the  beam  trawl  has 
been  entirely  superseded  by  the  otter  trawl  on  steamers.  The  otter 
trawl  covers  more  ground,  fishes  better  than  the  beam  trawl,  and  is 
easy  to  handle.  The  ordinary  width  of  the  mouth  is  64  feet,  which 
is  10  feet  wider  than  the  largest  beam  trawl.  The  otters  are  8  feet 
long  and  3  feet  6  inches  to  4  feet  high.  There  is  little  change  in  the 
construction  of  the  trawl  net,  except  in  the  size.  The  wings,  belly, 
square,  etc.,  are  longer,  but  the  ^^ cod-end"  is  the  same  as  in  the 
beam  trawl.  The  otter  trawl  is  well  adapted  to  the  capture  of  had- 
dock and  other  free-swimming  species,  which  make  up  the  bulk  of  a 
trawler's  catch. 

When  fishing,  a  trawl  is  ordinarily  towed  about  three  hours ;  but, 
while  this  is  perhaps  the  time  most  commonly  adopted,  there  is  con- 
siderable variation,  due  to  the  character  of  the  ground,  the  known 
or  supposed  plentifulness  of  fish,  etc.  If  a  good  catch  is  made,  the 
trawl  on  the  opposite  side  of  the  steamer  is  shot  as  soon  as  one  is  up, 
and  it  is  towed  over  the  same  ground,  unless  the  strength  and  trend 
of  the  current  prevents.  If,  however,  the  result  is  unsatisfactory,  the 
vessel  generally  steams  away  to  a  new  position. 

Trawled  fish  are  usually  gutted,  and  packed  in  ice  on  shelves  in  the 
pens  of  the  fish  room.  They  are  put  in  boxes  for  landing.  If 
conditions  permit,  the  fish  are  boxed  between  five  and  eight  o'clock 
on  the  morning  of  the  arrival,  and  put  on  the  pier  or  *'  pontoon  "  for 
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sale.  With  few  exceptions,  fish  from  trawlers  are  sold  in  boxes  at 
Grimsby;  bat  the  line-caught  fish,  sach  as  cod,  halibut,  etc.,  are  laid 
out  in  rows,  according  to  sizes  and  condition,  and  sold  by  the  score, 
if  there  is  a  considerable  quantity  in  a  lot,  otherwise,  they  are 
disposed  of  by  the  piece,  pair  or  lot.  The  sales  begin  at  eight 
o'clock  ▲.  M.,  and  continue  until  all  fish  are  disposed  of.  Everything 
is  sold  by  auction.  While  the  sales  are  still  going  on  the  fish  sold 
are  rapidly  packed  into  boxes,  barrels  or  other  receptacles,  and  are 
promptly  dispatched  on  swift  trains  to  their  destinations  in  various 
parts  of  the  country. 

Long-line  Fishing. — The  steam  long-line  fishery,  however,  seems 
to  demand  more  attention  here  than  trawling,  for  the  reason  that 
there  is  small  probability  of  the  latter  immediately  becoming  a 
prominent  feature  of  our  fisheries,  while  the  long-line  or  trawl-line 
fishery  is  already  well  established  in  the  United  States,  although  it  is 
prosecuted  from  sailing  vessels  and  by  an  entirely  different  method 
from  that  in  vogue  in  Great  Britain. 

The  steam  liner  "Phalarope,"  one  of  the  fieet  of  Mr.  T.  F. 
Robertson  Carr  of  Aberdeen,  may  be  taken  as  a  fair  example  of  the 
first-class  long-line  steamers  fishing  from  that  port,  although  she  is 
not  so  large  and  expensive  as  many  of  the  liners  from  Grimsby, 
some  of  which  are  120  feet  long  or  more  between  perpendiculars,  or 
about  130  feet  over  all.  The  "  Phalarope  "  is  103  feet  long.  How- 
ever, her  equipment,  the  arrangement  for  the  care  of  fish  and  the 
methods  of  fishing  prosecuted  on  her  may  be  taken  as  typical,  though 
of  course  there  may  be  some  local  differences  of  outfit,  and  the  exi- 
gencies of  fishing,  or  individual  opinions  of  different  skippers,  may 
cause  some  variation  at  times  in  fishing. 

Fishing  Gear, — The  lines  used  by  the  "Phalarope"  are  rigged 
for  the  capture  of  halibut,  cod,  ling  and  various  other  species  of 
ground  fish  which  can  be  taken  with  hooks.  The  ground  lines  are 
hemp.  They  weigh  3^  pounds  to  the  ^^cut"  of  60  fathoms;  the 
gangings  or  snoods  weigh  1^  pounds  to  the  "  cut."  No.  12  Kirby- 
bend  hooks  are  used.  The  gangings  are  2  fathoms  long,  and 
approximately  4  fathoms  apart  on  the  ground  line.  The  lines  are 
rigged  in  ^^  strings"  of  60  fathoms  each,  and  8  of  these,  with  a  total 
of  ISO  hooks,  constitute  a  '^  basket"  of  line.  The  lines  are  coiled  in 
large  willow  baskets,  which  have  cork  around  one  side  of  the  rim  for 
the  hooks  to  stick  into.  The  ^^  Phalarope"  carries  40  of  these 
baskets  of  line,  with  5,200  hooks,  and  an  aggregate  length  of  20,200 
fathoms,  or  considerably  more  than  20  miles  of  line.  The  buoy  lines 
do  not  differ  materially  from  those- of  the  New  England  fishermen. 
Hard-wood  conical  buoys  are  used.     These  have  a  long  wooden  staff 
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going  Tertically  through  the  middle,  and  nsnally  fitted  to  receive  a 
lantern  at  the  top. 

The  '^hook  iron"  used  for  disgorging  hooks  from  fish,  or  killing 
them,  is  made  of  three-quarter-inch  iron,  13  to  16  inches  long,  with 
a  knob  at  one  end,  and  with  the  opposite  end  flattened  and  split  so  as 
to  fit  over  the  bend  of  a  hook. 

For  a  part  of  each  year  herring  nets  are  carried  for  catching  bait* 
The  season  during  which  bait  is  taken  by  the  line  steamers  is  usually 
from  March  10  to  September  15.  Sometimes  herring  nets  are  carried 
later  in  the  season,  and  occasionally  even  to  November,  if  the  steamers 
are  fishing  on  southern  grounds,  where  herring  are  often  found  late 
in  the  year.     In  winter  squid  and  herring  are  purchased  for  bait. 

A  line  steamer  will  carry  about  twenty-five  herring  nets  in  summer. 
In  Scotland  sheepskin  buoys  are  used  for  these,  since  they  are  very 
durable  and  tight,  as  well  as  cheap.  They  cost  only  about  60  cents 
each,  and  last  from  three  to  four  years.  A  yellow  sheepskin 
net-fioat  looks  like  a  pumpkin.  It  is  12  to  15  inches  in  diameter;  is 
first  tanned  and  then  tarred  on  the  inside ;  the  outside  is  usually 
coated  with  ocher.  It  has  a  wooden  stock  or  staff  in  it,  around  the 
neck  of  which  the  skin  is  gathered  and  lashed  so  as  to  exclude  water. 
There  is  a  hole  in  the  end  of  the  staff  for  the  buoy  line  to  fasten  into. 

The  stout  warp  which  holds  the  nets  to  the  vessel,  when  they  are 
set,  has  a  section  of  chain  next  the  nets.  This  warp  is  called  a 
**  bush-rope  "  in  Scotland. 

Methods  of  Fishing.  —  The  method  of  fishing  is  as  follows :  The 
lines  are  shot  from  the  vessel  and  hauled  on  board  of  her.  Boats  are 
never  used  for  setting  or  hauling  the  lines.  It  is  very  severe  weather 
when  a  steamer  fails  to  set  or  haul  her  gear.  Often  the  lines  are 
shot,  says  Captain  Forbes  of  the  ^^  Phalarope,''  when  everything  is 
afloat  aft,  where  the  men  must  stand  to  put  them  out.  It  is  not 
uncommon  for  the  deck  to  be  full  of  water  and  baskets  of  trawl-line 
floating  about,  and  it  is  often  difldcult  in  ^^  coarse  weather  "  for  the 
men  to  keep  their  feet  as  the  vessel  rolls  rails  under  or  the  short 
combing  seas  tumble  on  board. 

When  the  lines  are  being  shot,  the  vessel  is  kept  at  a  speed  of 
about  6^  knots  and  headed  across  the  current,  if  the  conditions  are  at 
all  favorable  for  such  a  course.  In  some  instances,  however,  when  it 
is  desirable  to  keep  on  a  small  patch  of  ground,  the  coarse  may  be 
changed,  and  less  attention  is  given  to  the  set  of  the  tide.  The  object 
in  placing  the  lines  at  right  angles  to  the  current  is  so  that  the  snoods 
to  which  the  hooks  are  bent  will  lay  out  clear  of  the  ground  line. 

The  lines  are  baited  as  they  are  set ;  three  men  are  usually  engaged 
in  baiting  the  hooks,  and  one  man  ^*  runs  them  out."    A  whole  her- 
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ring  is  put  on  each  hook,  particularly  when  fishing  on  soft  bottom,  and 
always  when  there  is  sufficient  bait.  Occasionally,  when  bait  is 
scarce  and  the  gear  is  pnt  out  on  comparatively  hard  bottom,  the 
herring  are  cut  in  two  and  a  section  is  put  on  each  hook.  A  whole 
herring  is  preferred  for  bait,  especially  on  soft  bottom,  because  of 
the  abundance  of  the  slime  eel  {Mixine  glutinosa)^  which  would 
soon  strip  the  hooks  if  the  herring  was  cut,  and  leave  small  chance 
for  the  capture  of  cod,  halibut  or  other  useful  species.  In  baiting, 
the  hook  is  passed  through  one  eye  of  the  herring  and  out  through  the 
back. 

To  shoot  a  long  line,  the  buoy  is  first  thrown  over  and  the  buoy 
line  run  out ;  then  comes  the  anchor,  to  which  the  last  end  of  the 
buoy  line  and  the  first  end  of  the  ground  line  are  bent.  The  hooks 
are  then  baited  and  *^  run  out,"  as  already  stated.  Before  one  basket 
of  line  is  out,  an  end  of  the  second  basket  is  bent  on,  and  thus  the 
work  proceeds  until  the  whole  string  of  gear  is  in  the  water,  when  the 
last  anchor,  buoy  line  and  buoy  follow,  and  the  ground  line  with  its 
many  baited  hooks  sinks  to  the  bottom.  No  buoys  or  anchors  are 
used  beside  those  at  the  ends,  except  when  a  shot  is  made  just  before 
the  steamer  is  going  to  market,  and  when  it  is  important  to  have  the 
line  sink  to  the  bottom  as  soon  as  practicable,  so  that  it  may  have 
more  time  to  fish.  Then  a  piece  of  metal,  usually  weighing  5  to  10 
pounds,  is  bent  to  the  ground  line  about  three  baskets  from  the  last 
end  thrown  out.  After  the  line  is  out  the  steamer  lies  by  the  last 
buoy,  keeping  close  to  it,  so  that  it  may  not  be  lost  sight  of.  There 
is  a  lantern  on  the  top  of  the  staff,  which  enables  the  fishermen  to 
keep  track  of  the  buoy  during  the  night,  and  strict  orders  are  given 
those  on  watch  to  keep  the  vessel  in  position.  Indeed,  this  lying  by 
the  ^^  dan,"  as  the  buoy  is  called,  is  a  matter  of  the  greatest  impor* 
tance  to  all,  for  the  success  of  the  trip,  as  well  as  the  value  of  the 
gear,  depends  upon  always  being  within  sight  of  the  light  on  the  buoy 
staff.  It  is  customary  to  lie  by  for  about  three  hours.  During  this 
time  a  vessel  usually  steams  against  the  current  from  one-half  mile  to 
two  miles,  according  to  the  condition  of  the  weather,  when  she  stops 
and  drifts  back  until  she  approaches  close  to  the  ^'  dan,"  or  passes  by 
it,  when  she  again  heads  the  tide  and  gets  into  position.  This  is 
repeated  until  the  time  arrives  to  begin  hauling  the  gear. 

In  the  mean  time,  those  not  on  watch  are  sleeping.  It  is  important 
to  utilize  every  available  minute  for  rest,  for  the  men  are  compelled 
when  at  sea  to  be  actively  engaged  in  arduous  work,  even  when  the 
conditions  are  very  severe,  during  the  greater  part  of  the  twenty-four 
hours. 

The  best  time  of  the  day  for  setting  long  lines  for  cod  varies  with 
the  seasons.    In  autumn  more  fish  can  be  caught  if  the  lines  are  shot 
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in  the  evening,  while  in  Bpring  better  results  are  obtained  by  putting 
them  out  late  in  the  night  or  in  the  early  morning.  The  lines  are 
hauled  by  night  as  well  as  by  day,  and  under  nearly  all  conditions  of 
weather.  In  the  fall  and  all  through  the  winter  fishing  is  prosecuted 
only  at  night,  for  day  fishing  would  be  unprofitable.  Therefore,  as 
stated,  the  lines  are  shot  in  the  evening,  and  hauling  begins  some 
three  hours  later.  In  spring  and  summer  day  fishing  is  most  suc- 
cessful. 

The  entire  complement  of  gear  is  rarely  set  in  winter.  The  quan- 
tity used  depends  largely  on  the  condition  of  the  weather,  but  it  is 
seldom  that  more  than  25  or  30  baskets  of  line  are  shot  at  a  time, 
since  at  that  season  it  is  deemed  preferable  to  use  a  moderate  quan- 
tity of  gear  and  thus  have  a  better  chance  of  getting  early  to  market ; 
for  in  winter  a  steamer  may  market  her  catch  three  times  a  week,  and 
exceptionally  four  times,  while  in  summer,  when  she  is  fishing  on 
more  distant  grounds,  she  may  be  able  to  make  only  one  trip  a  week. 

In  summer  halibut  constitute  the  most  important  part  of  the  catch 
of  steam  liners  from  Aberdeen,  but  in  winter  skates  are  in  demand 
and  have  been  sold  at  good  prices.  Occasionally  large  financial  re- 
sults have  been  obtained  by  a  vessel  making  exceptionally  good 
catches  of  skates. 

Care  of  the  Fish.  —  Ice  is  used  both  in  winter  and  summer  for  pack- 
ing the  fish  on  board  the  steamers,  and  this  is  invariably  gronnd  fine 
before  being  taken  on  board,  —  a  custom  practised  in  all  parts  of 
Great  Britain  where  block  ice  is  not  carried  on  the  vessels.  About 
two  tons  of  ice  is  usually  suflScient  for  a  winter  trip ;  but  the  Aber- 
deen liners  carry  double  that  quantity  in  summer,  and  the  vessels 
going  on  longer  trips  to  distant  grounds  take  a  relatively  larger 
amount  of  ice.  The  ice  is  stowed  in  a  section  of  the  vessel's  hold 
devoted  specially  to  that  purpose,  and  called  an  ^'  ice  pound."  This 
is  usually  forward  of  the  fish  room.  A  door  leads  from  the  ice  room 
to  the  fish  room,  for  the  convenience  of  the  men  in  getting  the  ice, 
which,  being  all  ready,  can  be  promptly  used.  The  fish  room  is  sub- 
divided into  pens  or  bins,  like  the  ice  house  of  a  New  £ngland 
market  schooner,  and  these  have  sliding  adjustable  planks  in  front, 
so  that  they  can  be  closed  up  gradually  from  below  as  they  are  filled 
with  fish.  They  are  also  fitted  with  plank  shelves  or  horizontal 
platforms,  eight  inches  apart,  upon  which  the  fish  are  iced.  Thus, 
after  the  bottom  tier  in  the  pen  is  stowed,  a  layer  of  fine  ice  is  put  on 
the  shelf  next  above,  and  the  fish  are  laid  on  the  ice,  with  ice  between 
them,  but  no  ice  is  put  on  top  of  them,  except  when  the  vessel  is  far 
from  market,  and  it  is  not  customary  to  lay  one  tier  of  fish  upon 
another.  Every  possible  effort  is  made  to  prevent  the  fish  from 
having  any  appearance  of  being  jammed,  consequently  when  landed 
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they  look  as  if  they  had  just  been  taken  from  the  water.  The  aim  of 
the  Aberdeen  fishermen  has  been  to  pat  their  catch  on  the  market  in 
the  best  possible  condition,  and  within  as  short  a  time  as  practicable 
after  they  are  caught. 

Marketing  the  Oatch,  —  In  winter  the  lines  are  usually  hauled  about 
three  o'clock  in  the  morning,  and  by  ten  or  twelve  o'clock  of  the  same 
day  the  steamer  is  in  port  and  the  catch  is  landed.  In  summer,  when 
the  vessels  are  working  on  more  distant  grounds,  usually  off  the 
coast  of  Norway,  it  takes  a  longer  time  to  reach  the  home  market ; 
but  even  then  it  is  seldom  that  fish  are  more  than  twenty- four  to 
thirty-six  hours  old  when  they  are  landed. 

The  fish  are  sold  at  Aberdeen,  or  elsewhere  in  Great  Britain,  at 
auction.  Each  vessel  owner  usually  has  a  fish  salesman  to  attend  to 
the  disposition  of  the  catch  of  his  steamers.  There  are  also  a  number 
of  men  who  assist  in  landing  the  catch  and  arranging  the  fish  for  sale, 
by  placing  them  on  the  market  dock  in  tiers  or  rows,  according  to 
grade,  or  in  any  other  way  required  by  the  trade.  As  a  rule,  halibut 
are  sold  singly  or  by  the  pair ;  cod  and  ling  are  generally  sold  singly 
in  summer,  or  by  the  score,  half-score  or  quarter-score  in  winter ; 
perhaps  more  are  sold  in  lots  of  five  than  otherwise.  The  sale  of 
skates  varies  with  the  supply  and  demand.  One  visiting  the  market 
can  generally  tell  what  the  demand  is,  if  he  notes  how  skates  are 
being  sold,  —  whether  by  the  score  or  smaller  lots,  —  for  when  the 
price  is  high  they  usually  sell  by  fives  or  tens. 

The  fish  auction  at  Aberdeen  (as  indeed  in  most  of  the  British 
markets)  is  interesting  and  instructive,  but  more  or  less  puzzling  to  a 
stranger,  for  one  unaccustomed  to  it  is  generally  at  a  loss  to  know 
bow  the  bid  of  a  buyer  is  indicated,  for  it  is  rarely  announced  in 
words.  But  the  alert  and  trained  salesman  is  on  the  lookout  for  a 
wink  or  a  nod,  or  other  signs,  which  the  initiated  know  pass  for  bids, 
while  the  novice  is  surprised  to  hear  the  call  of  bids  by  the  auctioneer, 
when  he  is  unable  to  determine  what  has  been  offered,  or  by  whom, 
even  though  he  watches  closely.  It  seems  to  be  part  of  the  buyers' 
plans  to  conceal  their  identity  with  bids,  so  far  as  practicable  ;  and  I 
was  told  that  a  pull  on  the  salesman's  coat,  or  similar  hidden  signal, 
is  often  made  to  indicate  a  bid.  It  is  all,  however,  intelligible  to 
those  accustomed  to  the  trade,  and  the  business  is  carried  on  very 
rapidly  and  much  more  systematically  than  one  would  expect  who 
had  never  seen  anything  of  the  kind. 

After  the  steamers  reach  market  the  gear  is  usually  cleaned  of  old 
bait  and  made  ready  for  use  before  they  sail  again.  This  process  of 
preparing  the  apparatus  is  called  '^  ridding"  the  lines. 

Unless  repairs  are  needed,  a  steam  liner  rarely  fails  to  go  to  sea 
again  as  soon  as  possible  after  landing  her  catch ;  for,  whatever  the 


1901.]  PUBLIC   DOCUMENT  — No.  25.  73 

condition  of  the  weather,  rain  or  shine,  blow  high  or  low,  she  is  off 
for  the  fishing  groands  as  soon  as  the  fish  are  out,  and  coal,  ice  and 
necessary  stores  are  on  board.  The  storm  that  detains  a  fishing 
steamer  in  port  mast  be  exceptionally  severe  ;  for  it  is  in  bad  weather, 
when  sailing  craft  cannot  go  to  sea,  that  the  steam  vessel  reaps  her 
richest  harvest,  since  prices  then  are  high.  The  fearless  and  hardy 
fishermen  literally  defy  the  elements  in  their  sturdy  steel  and  iron 
boats,  and  reck  little  of  being  half  submerged  much  of  the  time. 
Thus,  whatever  the  conditions,  it  is  a  warfare  with  nature,  for  it  is 
^^  drive,  drive,  out  and  in."  Captain  Forbes  told  me  that  he  had 
seen  the  high  bow  of  the  '^  Phalarope  "  go  under  a  green  sea  when 
he  was  pushing  her  hard  for  market,  and  the  water  would  go  rushing 
like  a  cataract  past  the  pilot  house  and  out  over  the  stern  and  rails. 
But  there  was  never  a  thought  of  decreasing  the  speed,  for  ^^  all  is 
iron,"  and  the  contents  of  the  fish  room  must  be  on  the  pontoon  at 
Aberdeen  next  morning,  whatever  the  risk  or  discomfort.  The  oflQcial 
zeal,  courage  and  endurance  of  these  sea  toilers  are  only  equalled  by 
their  supreme  confidence  in  the  vessels  they  sail  on  ;  and  this  confi- 
dence can  scarcely  be  wondered  at,  for  these  fishing  boats  rarely  meet 
with  serious  disaster  at  sea,  and  actually  pursue  their  hazardous  work 
when  much  larger  vessels  are  lost  at  sea  or  on  the  coast,  or  are  com- 
pelled to  seek  shelter  in  harbor. 

Lay  and  Wages.  —  On  the  Aberdeen  steam  liners,  settlements  are 
made  weekly  with  the  crew.  The  method  of  payment  is  a  mixed 
share  and  wage  system.  The  engineer,  fireman  and  cook  are  paid 
weekly  wages  and  receive  no  share.  The  usual  wages  are  £2  per 
week  to  the  engineer,  £1.6  to  £1.10  to  the  fireman,  and  £1  to  £1.5 
to  the  cook.  The  cook,  however,  receives  larger  pay  in  summer, 
when  nets  are  carried  for  catching  bait.  All  others  are  on  shares. 
The  system  of  settlement  is  as  follows :  The  harbor  and  dock  dues, 
commission  to  salesman,  coal,  ice,  stores  and  cook's  wages  are  de- 
ducted from  the  gross  stock.  The  net  stock  is  then  divided  equally, 
one-half  going  to  the  vessel  and  the  other  to  the  fishermen,  or  those 
who  receive  no  wages.  The  crew's  half  is  equally  divided  among 
the  men,  the  captain  included,  who  receives  no  more  than  any  other 
sharesman  ;  sometimes,  however,  he  receives  a  small  bonus  from  the 
owners,  particularly  if  he  is  a  ^^  lucky  skipper,"  but  this  seldom  ex- 
ceeds £15,  or  about  $75  per  annum,  and  is  usually  about  £5.  Occa- 
sionally a  master  may  be  a  share  holder  in  a  fishing  steamer,  but  this 
is  not  common  on  the  liners.  From  the  vessel's  half  of  the  proceeds 
the  engineer  and  fireman  are  paid ;  also  a  bonus  of  Is.  to  the  pound 
on  the  gross  stock,  if  it  exceeds  £40  per  week.  This  is  called  the 
'^  stoker."    The  balance  is  the  steamer's  earnings. 

The  above  method  of  settlement  is  limited  to  the  season  when  bait 
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is  caught  at  sea  by  a  steamer's  crew.  When  bait  is  purchased  it  is 
deducted  from  the  gross  stock,  and  at  that  season  the  engineer's  and 
fireman's  wages  also  are  taken  from  the  gross  earnings.  Thus,  in 
winter,  the  sharesmen  not  only  pay  half  the  expense  for  bait,  but  also 
half  of  the  wages  for  hired  men.* 

PicJde  Pump.  — Among  the  most  useful  devices  exhibited  by  Russia 
was  a  hand  pump,  with  ho^e,  etc.,  attached,  used  for  forcing  pickle 
into  barrels  filled  with  fish.  ...  It  consists  of  an  ordinary  form  of 
force  pump,  mounted  on  a  wooden  horse  or  stand.  It  has  a  wooden 
lever  handle,  and  is  provided  with  a  corrugated  rubber  suction  hose 
underneath,  with  a  strainer  at  its  lower  end.  It  has  a  canvas  dis- 
charge hose,  fitted  at  the  end  with  a  metal  spout  for  entering  a  hole 
in  the  head  or  side  of  a  cask,  and  with  a  simple  form  of  stop-cock  to 
shut  off  the  flow  of  brine  when  the  barrel  is  full.  Fish  are  packed 
dry,  as  in  this  country,  and  are  pressed  tightly  into  the  casks ;  the 
barrels  are  then  headed,  and  the  pickle  is  subsequently  pumped 
into  them.  This  seems  to  be  a  decided  improvement  on  the  system 
of  pickling  fish  in  barrels  in  the  United  States,  where  as  a  rule,  only 
a  simple  funnel  is  used,  into  which  the  brine  is  poured  until  a  cask  is 
supposed  to  be  full.  It  is  far  within  the  possibilities  that  sufficient 
pickle  is  not  always  put  on  by  the  method  referred  to,  and  much  of 
the  loss  of  pickled  fish^  which  is  now  no  small  factor  in  the  American 
fish  trade,  doubtless  might  be  prevented  by  the  use  of  a  pump  for 
forcing  brine  into  the  barrels. f  •  •  • 

Game. 

The  Preservation  of  Game.  —  Those  who  have  given  much 
thought  to  the  subject  realize  the  great  importance  of  protect- 
ing our  game  birds  and  certain  game  mammals,  also  the  song 
and  insectivorous  birds  which  are  found  within  the  limits  of 
this  Commonwealth.  If  there  were  no  other  reason  for  the 
preservation  of  these  than  the  fact  that  they  are  necessary  as  a 
means  for  the  healthful  recreation  that  is  found  in  hunting, 
there  would  be  ample  justification  for  the  utmost  effort  to  con- 
tinue certain  species  for  the  benefit  of  the  present  generation, 
and  to  take  such  measures  as  are  necessary  to  transmit  them  in 
undiminished  numbers  to  generations  yet  to  come.  It  has 
been  well  said  that  *'  if  those  who  are  to  follow  us  are  to  know 
and   enjoy  the  game  bird  or  wild  songster  of  to-day,  if  the 

*  Report  of  the  United  States  Commissioner  to  the  International  Fisheries  Exhibition 
of  1898  at  Bergen,  Norway,  pp.  430-439.    Washington,  1901. 
t  IM.,  pp.  305.  306. 
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&rmer  is  to  have  the  help  of  all  these  in  the  destruction  of  in- 
jurious worms  and  insects,  if  the  country  is  not  to  be  trans- 
formed as  far  as  possible  into  a  desert,  by  taking  away  of  these 
forms  of  beautiful  color  and  sweet  music,  some  positive  position 
must  be  taken  and  maintained  for  their  protection/'* 

It  is  gratifying  that  the  necessity  for  taking  a  <<  positive 
position  '*  in  the  matter  of  game  protection  has  been  so  fully 
recognized  by  the  General  Court  of  Massachusetts  in  recent 
years,  even  if  it  must  be  conceded  that  some  of  the  wise  laws 
which  have  been  enacted  may  need  supplementary  action  to 
make  them  as  completely  effective  as  was  intended. 

There  is  undoubtedly  a  very  utilitarian  side  to  the  protection 
of  game  in  this  Commonwealth.  With  the  passage  of  years  the 
New  England  States  have  become  increasingly  the  favorite 
resorts  in  summer  and  autumn  of.  those  of  ample  means,  who 
find  an  abundance  of  game  one  of  the  greatest  attractions  which 
nature  offers.  It  is  well  known  to  be  an  inducement  to  some, 
more  powerful  than  any  other ;  hence  millions  of  dollars  are 
annually  spent  by  sportsmen  in  a  neighboring  State  in  the  enjoy- 
ment of  hunting,  and  no  insignificant  portion  of  those  millions  is 
contributed  by  citizens  of  this  State.  If,  then,  it  is  possible  by 
judicious  protection  to  improve  our  game  conditions,  so  that 
sportsmen  from  less  favored  States  and  from  this  Common- 
wealth shall  be  attracted  thereby,  it  is  evident  that  positive 
benefit  will  result,  inasmuch  as  considerable  sums  of  money 
will  be  retained  within  our  own  borders  which  otherwise  might 
go  elsewhere.  It  certainly  seems  wise  to  utilize  as  fully  as 
possible  the  large  areas  of  wild  land  and  covers  that  still  re- 
main in  the  State,  and  to  that  extent  hold  out  an  inducement 
for  those  with  means  to  build  summer  homes  in  many  locali- 
ties which  may  be  largely  benefited  thereby. 

But  there  is  another  side  to  this  question.  While  the  well- 
to-do  may  experience  no  special  deprivation  from  a  scarcity  of 
game  in  this  State,  because  they  have  both  time  and  money  to 
seek  desirable  conditions  in  other  localities,  it  must  be  conceded 
that  a  reasonable  conservation  of  game  by  adequate  protection, 
stocking  the  covers,  etc.,  is  a  matter  of  much  moment  to 
thousands  who  may  derive  both  pleasure  and  physical  benefit 

*  CircnlAT  of  J.  H.  Worden  of  PennsjlTaniA. 
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from  hunting,  out  may  not  be  able  to  expend  the  time  and 
money  required  for  a  trip  to  some  other  State  or  to  Canada. 
It  is  therefore  highly  desirable  that  every  reasonable  effort 
should  be  made  to  preserve  and  increase  the  game  in  Massa- 
chusetts, and  the  benefit  to  be  derived  therefrom  seems  to 
warrant  any  reasonable  outlay  which  may  be  made  for  such  a 
purpose. 

Keferring  to,  these  questions,  the  Boston  *^  Globe"  of  Jan. 
24,  1901,   makes   the  following  statements:    ^*  Generous  en- 
couragement from  the  Legislature  in  the  way  of  a  sufficient 
appropriation  to  conduct  experiments  and  to  keep  in  active 
service  a  corps  of  game  wai*dens  is  all  that  is  necessary  to  retain 
within  the  State  boundaries  a  supply  of  game  in  abundance 
sufficient  to  warrant  good  shooting.     There  is  no  good  reason 
why  shot-gun  men  should  be  forced  by  scarcity  of  game  to  go 
to  other  States  for  their  field  sports.     What  the  privilege  of 
hunting  means  to  men  whose  business  confines  them  to  work- 
shops, manufactories  and  counting  rooms  cannot  be  expressed 
in  words  or  figures.     The  desire  to  hunt  is  almost  universal, 
and  probably  no  other  form  of  recreation  is  so  healthful  or  so 
helpful  to  jaded  nerves.     Some  have  the  time  and  means  to 
visit  other  sections  to  enjoy  the  privilege  of  hunting,  but  a 
larger  number  cannot  afford  this,  even  though  they  may  most 
need  the  relaxation  from  their  ordinary  duties  which  it  brings. 
It  is  to  the  advantage  of  the  general  public,  and  consequently 
beneficial  to  the  State,  that  every  reasonable  measure  should 
be  taken  to  promote  an  increase  of  game." 

But,  even  if  the  claim  made  by  some,  that  hunting  is  a 
^^  fad,"  be  granted,  and  its  great  advantage  as  a  recuperative 
recreation  be  ignored,  there  is  still  an  imperative  necessity  that 
wise  protective  laws  should  be  enacted,  and  that  they  should 
be  enforced  with  vigor  and  determination.  This  may  be  more 
fully  appreciated  when  it  is  known  that  science  has  declared 
that  **  this  world  of  ours  would  not  be  inhabitable  by  men  in 
fifty  years  after  its  bird  life  had  been  taken  from  it."  It  is 
only  necessary  to  refer  to  statements  made  by  E.  H.  Forbush, 
ornithologist  of  the  State  Board  of  Agriculture,  to  be  able  to 
comprehend  this,  and  to  realize  the  importance  of  the  work 
that  is  continuously  carried  on  by  birds  during  certain  months 
of  the  year.     Few  appreciate  how  much  humanity  is  indebted 
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to  birds,  bat  there  can  no  longer  be  excuse  for  neglecting 
them. 

Effect  of  Recent  Laws*  —  The  laws  relating  to  shore,  marsh 
and  beach  birds  (Acts  of  1901,  chapter  178),  to  squirrels, 
hares  or  rabbits  (Acts  of  1901,  chapter  102),  to  snaring  part- 
ridges, hares  and  rabbits  (Acts  of  1901,  chapter  141),  and  to 
shooting  in  Boston  harbor  (Acts  of  1901,  chapter  174),  have 
all  been  so  recently  enacted  that  it  is  too  soon  to  speak  with 
precision  and  in  detfiil  of  their  effect.  It  can,  however,  be 
said  in  general  terms  that  their  effect  has  been  very  beneficial. 
The  full  protection  to  the  passenger  pigeon,  the  small  gulls  and 
the  terns  is  most  desirable,  and  may  be  expected  to  lead  to 
gratifying  results.  The  change  in  the  opening  of  the  hunting 
season  for  squirrels,  hares  and  rabbits,  so  that  it  corresponds 
with  the  beginning  of  the  open  season  for  other  game,  is  most 
commendable ;  while  the  same  can  be  said  of  the  change  in  the 
snaring  law,  whereby  snaring  on  one's  own  land  is  legal  only 
during  the  months  of  October  and  November. 

But  it  is  possible  to  judge  with  some  accuracy  of  the  effect 
of  the  game  law  which  prohibits  the  sale  of  partridge  and 
woodcock  (Acts  of  1900,  chapter  379),  for  its  beneficial  results 
are  already  observable  to  a  very  pronounced  degree  in  nearly 
all  sections  of  the  State,  notwithstanding  it  has  been  in  force 
so  short  a  time.  There  can  be  no  doubt  that  the  increase  in 
ruffed  grouse,  concerning  which  there  is  a  large  mass  of  evi- 
dence at  hand,  is  directly  attributable  to  this  measure  and  the 
active  enforcement  of  the  game  laws.  The  outlook  for  the 
woodcock  also  seems  somewhat  improved,  even  to  the  extent 
that  it  is  reported  breeding  in  this  State,  although  it  is  well 
known  that  its  appearance  is  generally  as  a  migrant. 

While  the  act  referred  to  does  not  prevent  the  sale  of  quail 
from  cold  storage  between  the  1st  of  December  and  the  1st  of 
May,  if  legally  taken  in  this  Commonwealth,  the  nearly  practi- 
cal elimination  of  the  pot  hunter,  by  the  restrictions  on  the 
sale  of  partridge  and  woodcock,  has  unquestionably  proved  a 
protection  to  quail,  and  to  that  extent  has  led  to  their  increase. 
It  is  the  universal  testimony  that  quail  have  not  been  so  abun- 
dant in  many  years  as  during  that  covered  by  this  report. 

The  following  extracts  from  letters  and  reports  of  deputy 
commissioners  and  from  the  press  will  perhaps  suffice  to  show 
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the  effect  of  the  legislation  referred  to,  even  though  the  state- 
ments quoted  are  only  a  few  of  the  many  that  are  available  :  — 

Deputy  William  N.  Prentiss,  writing  from  Milford,  Septem- 
ber 27,  makes  the  following  statements  regarding  game  in  that 
vicinity :  **  Quail  are  very  plenty,  in  fact  I  never  saw  as  many 
during  the  spring  and  summer ;  while  at  the  present  time  there 
is  a  covey  in  every  hedge-row,  and  in  riding  a  distance  of  less 
than  a  mile  from  my  house,  yesterday,  I  flushed  three  [coveys] 
of  from  seven  to  a  dozen.  There  are  more  partridge  than  last 
year,  judging  from  what  I  have  seen  while  in  the  wood&  at 
work,  and  looking  for  hunters.  There  is  no  doubt  the  short- 
ened open  season,  with  the  markets  closed  to  the  hunters,  has 
helped  these  birds  more  than  anything  which  has  been  done 
for  a  long  time.  The  woodcock  here  is  only  a  traveler,  there 
being  scarcely  any  except  flight  birds.  Gray  squirrels  are 
scarce,  the  large  timber  being  nearly  all  cut  off,  although  a  few 
are  to  be  found  in  some  localities.     Rabbits  are  plenty." 

Deputy  John  F.  Luman  of  Palmer,  writing  on  October  1, 
makes  the  following  statements  relating  to  game,  and  success 
of  hunters  on  the  first  day  of  the  open  season:  *' I  write  to 
inform  you  of  the  success  of  the  first  open  day  on  game  in  this 
section,  and  also  to  let  you  know  that  some  of  the  sportsmen 
have  changed  their  minds  considerably  from  last  year  when  the 
law  was  made  tight  against  the  sale  of  birds.  In  the  section  of 
woods  I  covered  to-day  I  met  no  less  than  seven  hunters,  and 
all  reported  excellent  luck.  I  saw  their  game,  and  each  had 
partridge,  quail  and  gray  squirrel.  I  had  a  few  minutes'  talk 
with  each  of  them,  and  some  of  those  I  met  one  year  ago  were 
bitter  against  existing  laws,  and  said  many  things  about  the 
commissioners  and  your  humble  servant.  To-day  they  ac- 
knowledged that  they  were  wrong  in  their  opinion,  and  said 
that  the  commissioners  were  doing  their  duty  nobly ;  they  were 
well  pleased  with  work  already  done,  and  hoped  that  the  good 
work  would  continue.  They  all  said  that  they  had  better  luck 
than  for  five  years  past,  and  said  that  all  kinds  of  game  were 
plentiful  this  season.  I  was  in  Palmer  to-night  when  two 
hunters  returned,  and  each  had  his  game  bag  filled  with  game. 
They  said  that  this  section  was  alive  with  birds  this  year,  and 
both  said  it  was  due  to  the  commissioners  and  their  good  work 
in   looking  after  game.     They  predicted  that  if  game  was 
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closely  protected  in  the  next  two  years,  as  in  the  past  year, 
there  would  be  an  abundance  of  sport  for  all." 

Keferring  to  small  game  at  Ludlow  Centre,  Mr.  Luman  made 
the  following  remarks  in  his  report  for  the  week  ending  June 
23  :  <*  Mr.  Gates  says  that  game  is  very  plentiful.  Partridge, 
quail  and  rabbits  are  very  numerous ;  quail  run  through  his 
door-yard  frequently." 

Deputy  A.  D.  Putnam  of  Spencer,  writing  on  November 
10,  made  the  following  statement:  '<!  have  been  out  hunting 
quite  a  number  of  times,  and  the  smallest  number  of  partridge 
I  have  flushed  was  seventeen,  which  was  one  afternoon.  All 
the  other  days  I  have  found  from  twenty  to  thirty,  and  it  is  a 
fact  that  we  have  more  partridge  in  Worcester  County  than  we 
had  last  year,  regardless  of  what  others  may  say.  I  have 
hunted  partridge  for  twenty  years  in  Worcester  County,  and  I 
ought  to  know.  In  regard  to  quail,  there  never  were  so  many 
in  this  county  as  there  are  to-day." 

Deputy  Otis  Thayer,  writing  from  Lenox,  says :  **  As  the 
season  advances,  I  find  a  great  many  partridge,  and  many 
broods  are  reported.  .  .  .  The  members  of  the  club  feel  en- 
couraged, and  they  say  if  things  continue  for  a  year  or  two 
there  will  be  birds  enough.  The  winters  are  too  severe  for 
quail  here,  and  there  are  none." 

Deputy  Smith  of  Pittsfield  reports,  on  October  6:  «*The 
season  opens  on  birds  very  good.  Some  of  the  boys  have 
made  good  bags.  J.  H.  Wood  and  son  caught  twelve  the  first 
day.     One  party  at  New  Ashford  captured  seventeen." 

The  North  Adams  ^^ Transcript"  of  November  8  quotes  a 
Pittsfield  news  item  as  saying :  *<  The  hunters  report  good  luck 
on  partridge  this  fall,  and  some  of  them  have  seen  pheasants  in 
the  covers."  The  pheasants  seen  are  reported  to  have  been 
*«  promising,  as  they  are  full  grown." 

Deputy  A.  M.  Nichols  was  in  the  south-western  part  of  the 
State  when  the  hunting  season  opened.  He  states:  '*  The 
sportsmen  throughout  that  section  report  lots  of  birds  und 
squirrels."  Writing  on  November  7,  he  made  the  following 
statements:  ''A  Mr.  Taylor,  a  business  man  of  Springfield, 
went  out  to  Greenwich  yesterday,  hunting,  and  returned  to 
Springfield  last  night.  I  heard  him  tell  Mr.  Nelson  that  he 
kept  count  of  the  partridge  that  he  scared  up  during  the  day. 
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and  that  he  flushed  up  40  birds  in  all.  Dr.  Herrick  also  said 
that  he  never  saw  so  many  woodcock  and  quail  as  there  are 
this  fall."  He  also  says:  **Mr.  Joseph  Wood  of  Pittsfield 
states  that  he  has  had  better  bird  shooting  this  fall  than  he  has 
had  in  years.     He  also  reports  woodcock  very  plenty." 

A  Pittsfield  dispatch  in  the  Springfield  *< Republican"  of 
November  13  says :  '^  Joseph  D.  Shearer  holds  the  local 
record  for  partridge  and  woodcock  shooting  this  season  having 
bagged  twenty-five  of  the  latter  and  fifty  of  the  former  birds 
to  date." 

The  Worcester  **  Telegram"  of  October  23  has  the  follow- 
ing :  ^*  Hudson  hunters  say  there  is  more  game  in  this  vicinity 
[Hudson]  this  year  than  there  has  been  before  for  ten  years." 

Mr.  Luman  reported  that  all  the  hunters  he  saw  at  Wil- 
braham  had  met  with  good  success,  and  said  there  was  an 
abundance  of  game. 

Deputy  E.  C.  Hall  of  Ashville,  writing  under  date  of  July 
27,  makes  the  following  reference  to  the  effect  of  the  game  law 
of  1900:  *«The  law,  stopping  the  selling  of  ruffed  grouse, 
came  just  in  time,  and  we  will  have  a  very  good  lot  of  birds 
this  fall,  and  they  will  surely  increase  year  by  year,  as  nine- 
tenths  of  the  birds  [formerly]  killed  in  this  section  were  sold. 
That  has  been  entirely  stopped  and  birds  will  increase  rapidly. 
In  two  years  we  will  not  have  to  go  to  the  north  woods  to 
find  good  grouse  and  deer  shooting." 

On  July  9,  1901,  Deputy  W.  J.  Cross  of  Becket  wrote  as 
follows:  '* Young  partridge  are  scarce,  but  few  being  seen. 
Although  there  was  a  large  stock  wintered  over,  there  was  a 
great  deal  of  rain  when  they  were  hatching,  and  I  think  they 
were  killed  off.  Woodcock  were  very  plenty  in  the  spring, 
and  nested  here  pretty  freely." 

Partridge  appear  to  have  been  plentiful  in  the  vicinity  of 
Fitchburg  and  Leominster.  The  following  item  from  the  latter 
place,  on  October  16,  was  widely  published :  **  Charles  Marine 
was  out  hunting,  and  while  driving  along  in  his  buggy  two 
partridges  flew  up,  and  he  blazed  away,  killing  the  two  birds 
with  the  first  shot.  He  drove  along  a  little  farther,  and  it 
seemed  as  if  the  birds  came  up  just  for  the  purpose  of  letting 
him  try  his  skill,  as  he  shot  a  third  bird  from  his  wagon  seat." 

The  Taunton  *«  Gazette  "  of  October  25, 1901,  says :  *'  Local 
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hunters  are  finding  a  lot  of  game  this  year  in  the  vicinity  of 
Taunton,  —  if  they  know  where  to  go.  .  .  .  Another  thing- 
that  is  keeping  game  plentiful  about  here  is  the  law  against 
gunning  for  the  market.  .  •  .  The  only  place  where  there  is 
any  abuse  of  this  law  to  any  extent  is  near  the  Rhode  Island 
line,  where  market  hunters  get  out  and  shoot,  and  sell  their 
game  in  the  other  State." 

Deputy  George  W.  Goldsmith,  writing  from  Beverly,  on 
July  26,  made  the  following  statements  regarding  game  birds 
in  that  locality:  «*  Quail  are  doing  finely  in  this  vicinity. 
There  are  more  birds  this  year  than  for  five  years  back.  I 
liberated  two  dozen  in  April,  which  are  doing  well.  I  have 
seen  four  or  five  flocks  of  little  ones  within  three  hundred 
yards  of  my  cottage.  ...  I  notice  in  my  neighborhood  that 
the  gunners  respect  the  law  very  well." 

Deputy  Otis  Foster,  writing  from  Pembroke,  under  date  of 
June  26,  says :  **  Song  birds  and  quail  are  very  plenty,  more 
so  than  for  many  years.  There  are  three  pairs  of  quails  within 
fifty  rods  of  my  house.  I  see  them  almost  every  day.  .  •  . 
There  will  be  good  fishing  this  fall." 

Capt.  W.  C.  Dunham,  writing  from  Nantucket,  on  September 
21,  says  :  **  Quail  are  quite  plenty." 

The  following  press  items  at  the  close  of  the  hunting  season 
are  interesting,  to  the  extent  that  they  give  the  result  of  the 
fall  shooting  in  the  wesftrn  and  central  sections  of  the  State, 
and  perhaps  make  it  easier  to  fully  comprehend  the  effect  of 
the  law :  — 

The  Pittsfield  **  Eagle  "  of  Nov.  29,  1901,  says  :  **  The  close 
season  on  partridge  and  quail  goes  into  efiect  Sunday.  This 
season  has  been  one  of  the  best  bird  seasons  in  years,  despite 
the  fact  that  during  the  period  of  incubation  the  wet  weather 
which  prevailed  doubtless  prevented  many  of  the  eggs  from 
hatching.  Birds  have  been  and  are  now  very  plenty,  and  the 
three  years'  prohibition  from  shooting  for  the  markets  has 
proved  to  be  a  most  efficacious  method  to  restock  with  birds 
the  covers  in  this  section  of  the  State  at  least." 

The  Worcester  **  Telegram  "  of  Dec.  1, 1901,  has  the  follow- 
ing :  **  There  isn't  in  evidence  a  sportsman  in  Worcester  but  who 
is  heartily  in  favor  of  the  shorter  season  clause  of  the  law.  Men 
who  pursue  the  sport  with  dog  and  gun  are  practically  unanimous 
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in  indorsement  of  the  new  law,  which  has  now  been  in  force  two 
years.     There  are  scores  of  shooters  who  believe  that  the  effects 
of  the  curtailing  of  the  season  are  already  apparent  in    more 
partridges  and  in  a  greater  abundance  of  quail.     If  there  is  any 
one  who  wants  to  return  to  the  old  system,  under  which  birds 
were  slaughtered  from  September  15  until  January  1,  he  has  not 
appeared  in  evidence,  or  has  not  the  hardihood  to  express  him- 
self.    The  fact  that  there  have  been  more  birds  this  year  than 
last,  in  spite  of  a  marked  increase  in   hunting,  indicates    that 
the  law  is  already  doing  good  work.     Although  the  abundance 
of  birds  must  to  some  extent  be  credited  to  an  excellent  breed- 
ing season,  still,  there  is  little  doubt  that  the  increased  parent 
stock,  the   result  of  barring  the  slaughter  of  last  December, 
was  a  very  potent  factor  in  increasing  the  supply.     When  two 
men  can  go  only  a  few  miles  from  Worcester,  a   city   of  one 
hundred  and  twenty-five  thousand  inhabitants,  and  bag  twenty- 
seven  birds  in  a  day,  no  one  can  argue  that  game  birds  are  on 
the  ragged  edge  of  extinction.     Two  of  Worcester's  fastest  men 
killed   eighteen  quail  and  nine  partridges  in  a  single  day  last 
week.     Four  men  a  short  time  ago  bagged   thirty- two  birds, 
eighteen  partridges  and  fourteen  quail,  in  a  single  day,  and  it  is 
safe  to  assume  the  quartet  started  close  to  eighty  birds  during 
the  day   in  the  covers.     Two  Worcester  men  wound  up  the 
season   Saturday   by  starting  thirty  birds,  eighteen   of  which 
were  killed.     When  these  figures  ar#  quoted,  it  takes  pretty 
strong  arguments  to  convince  good  judges  that  game  birds  are 
disappearing  from  the  map  of  Worcester  county.  .  .  .  To  be 
sure,  the  wise  ones  say,  it  is  to  be  expected  that  birds  will  be 
cleaned  from  the  covers  on  the  very  edge  of  the  second  largest 
city  in  Massachusetts.     But  the  covers  of  Brookfield,  Spencer, 
Sutton,  Fiskdale,  the  Brookfields   and  Brimfield,  and   other 
surrounding  towns,  are  doing  business  with  the  rufied  grouse 
in  about  the  same  old  way.     And  an  extension  of  the  present 
law  to  cover  another  period  of  three  years  at  its  expiration  next 
season,  is  believed  by  many  to  be  all  the  protection  needed  to 
insure  partridge  shooting  to  children's  children." 

In  his  report  for  the  week  ending  December  1  Deputy  Lu- 

man  says :  <<  Saturday,  the  last  day  of  the  season,  brought  out 

^a  large  number  of  hunters  from  Worcester  and  Springfield,  and 

I  saw  some  of  them  when  they  were  returning.     All  reported 
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good  luck,  and  all  said  that  the  season  was  a  record  one  for 
birds.  They  repeated  over  and  over  that  it  was  due  to  the 
present  law,  prohibiting  the  sale  of  birds,  and  the  strict  en- 
forcement of  the  law  by  the  commissioners." 

Sea  and  Shore  Birds.  —  It  is  claimed,  by  those  who  have 
been  in  a  position  to  know,  that  the  opportunities  for  shooting 
sea  birds  have  been  exceptionally  good  during  the  season 
covered  by  this  report.  The  special  feature  this  year  at 
Chatham,  for  instance,  was  that  up  to  the  middle  of  October 
at  least  there  was  a  flight  of  birds  every  day,  and  consequent 
steady  shooting ;  whereas  in  other  autumns  it  is  conceded  that 
*'  there  have  been  days  of  exceptional  shooting  which  would 
more  than  equal  any  day  this  season,  but  on  that  one  particular 
day  the  big  bags  had  to  be  made,  or  not  at  all."  As  many  as 
twelve  to  fifteen  coots  have  been  commonly  killed  in  a  morn- 
ing by  the  local  sportsman  at  North  Chatham,  and  one  hunter 
<^  bagged  eight  coot  and  six  shelldrake."  Fine  bags  of  yellow- 
legs,  peeps,  grass  birds,  etc.,  were  also  obtained.  Conditions 
more  or  less  similar  to  those  above  described  prevailed  along 
the  south  shore  and*  else  where  where  sea  and  shore  birds  are 
generally  sought. 

Pheasants.  —  Evidence  of  a  gratifying  increase  of  pheasants 
within  the  Commonwealth,  and  of  their  breeding  successfully 
in  a  wild  state,  have  been  numerous  and  convincing.  It  is 
practicable  to  mention  only  a  few  of  these,  but  the  statements 
that  follow  demonstrate  the  capacity  of  the  Mongolian  pheasant 
not  only  to  live  in  our  climate  but  to  multiply  rapidly.  The 
success  of  the  hen  pheasants  in  rearing  large  broods  shows  con- 
clusively that  in  an  effort  of  this  kind  the  natural  instincts  of 
the  mother  bird  excel  the  best  achievements  of  man. 

Mr.  W.  G.  Pray  of  Topsfield  wrote  as  follows  regarding 
pheasants,  on  September  25  :  '<  Pheasants  have  bred  well  this 
season,  and  within  a  radius  of  twelve  miles  there  are  fifteen 
broods  and  from  twelve  to  fifteen  in  a  brood.  .  •  •  There  are 
a  number  of  broods  in  Topsfield,  and  the  teamsters  tell  me 
that  they  start  them  in  the  road  almost  every  day." 

A  gentleman  who  has  watched  with  interest  the  work  at  Win- 
chester informed  Commissioner  Brackett  that  he  had  found  a 
pheasant's  nest  early  in  the  season,  in  a  secluded  place  near 
enough  for  him  to  keep  it  under  observation.     Twenty-one  eggs 
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were  laid  in  it,  and  these  produced  nineteen  chicks,  ail  of 
which  were  raised  as  long  at  least  as  the  mother  bird  could 
keep  them  together.  In  another  instance  the  commission  was 
creditably  informed  of  a  young  brood  at  or  near  Arlington  that 
numbered  fifteen. 

The  pheasant  has  done  well  on  Nantucket.  The  **  Enquirer 
and  Mirror*'  of  that  town,  in  its  issue  of  September  21,  said : 
<^  The  Mongolian  pheasants,  which  were  liberated  in  the  vicinity 
of  Pognoy  several  months  ago,  are  multiplying  rapidly,  several 
large  broods  of  young  birds  having  been  discovered  this  week." 

At  the  other  extremity  of  the  State  the  outlook  also  seems 
encouraging. 

Deputy  Nichols,  writing  on  September  29,  states  that  he  had 
been  informed  by  a  well-known  sportsman  at  Turner's  Falls 
that  a  man  had  seen  two  pheasants  near  that  village  a  few  days 
previous ;  also  that  Deputy  Brockway  of  South  Hadley  had 
stated  that  a  farmer  living  near  where  the  pheasants  were 
liberated  last  spring,  in  the  last-mentioned  town,  saw  an  old 
bird  and  ten  young  ones  a  few  days  previous  to  the  date  of 
Mr.  Nichols's  letter.  • 

Hon.  I.  M.  Small  of  North  Truro,  in  a  letter  dated  Oct.  26, 
1901,  makes  the  following  statement:  '*A  beautiful  cock 
pheasant  was  seen  in  the  field  between  our  house  and  the  light- 
house last  Tuesday,  quite  likely  one  of  those  which  you  put 
out  here  last  spring." 

Deer.  —  There  are  many  evidences  that  deer  are  increasing 
in  this  State  to  a  satisfactory  degree,  and  that  they  are  widely 
distributed.  Occasionally  one  is  killed  by  accident  or  design, 
but  the  persistency  with  which  the  deputies  have  investigated 
all  complaints  of  deer  being  illegally  killed,  or  killed  in  any 
manner,  undoubtedly  has  had  a  tendency  to  prevent  many, 
who  otherwise  might  have  hunted  deer,  from  engaging  in  so 
hazardous  an  enterprise. 

A  herd  of  twenty-six  deer  was  seen  in  April  on  the  Massa- 
chusetts side  of  the  Vermont  line,  according  to  Deputy  Nichols ; 
but  from  information  at  hand  it  appears  that  these  deer  were 
near  the  State  boundary  in  the  vicinity  of  Pownal,  Vt.,  and 
consequently  were  liable  to  be  in  either  State,  as  they  moved 
back  and  forth  to  graze  or  to  find  shelter  congenial  to  them. 
When  last  reported  they  were  within  this  State. 
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The  Pittsfield  **  Journal "  of  October  24  had  the  following  in 
reference  to  deer  in  the  northwestern  part  of  the  State  :  ^*  Four 
deer  have  been  seen  in  the  vicinity  of  Williamstown  in  two 
days.  Sunday  two  deer  ran  from  the  woods  near  the  State 
line  and  trotted  along  the  highway  for  a  considerable  distance, 
when  they  disappeared  in  the  brush  beside  the  road.  Early 
Monday  evening  Motorman  Pandle  saw  two  fine  deer  near  the 
home  of  Mr.  Briggs,  on  the  road  to  Blackinton.  Mr.  Pandle 
was  running  his  car,  when  the  deer  jumped  out  upon  the  track 
and  then  bounded  away." 

As  indicating  the  presence  of  deer  in  the  northwestern  part 
of  the  State,  the  following  item  from  the  North  Adams  <<  Tran- 
script" of  May  28,  1901,  maybe  quoted:  '*The  east-bound 
express  which  passes  through  here  at  5.18  in  the  morning  struck 
and  killed  a  large  deer  just  west  of  Blackinton  to-day.  The 
animal  weighed  about  two  hundred  and  fifty  pounds,  and  is  one 
of  the  largest  that  has  been  seen  in  this  vicinity.  Game 
Warden  Nichols  was  notified,  and  took  charge  of  the  carcass, 
bringing  it  to  the  city."  It  is  somewhat  remarkable  that  a  deer 
was  struck  by  an  electric  car  a  few  days  earlier,  not  far  from 
where  the  express  train  hit  the  one  referred  to. 

Deputy  W.  J.  Cross  of  Becket  stated,  on  July  9,  1901  : 
"  Deer  are  seen  every  few  days,  all  the  way  from  one  to  five." 

Beferring  to  Ludlow  Centre,  in  his  report  for  the  week 
ending  June  23,  Deputy  John  F.  Luman  makes  the  following 
statement:  **Deer  are  very  abundant  here.  They  are  seen 
every  day  by  the  farmers,  one  of  whom  told  me  that  his  wife 
tried  to  drive  one  into  the  barnyard,  thinking  it  was  one  of  the 
young  heifers.  There  were  a  doe  and  her  young  feeding  close 
to  the  bam.  The  farmer's  dog  chased  both  and  was  gaining  on 
the  young  one,  when  the  mother  turned  upon  the  dog  and 
nearly  killed  him." 

In  its  issue  of  October  23  the  Worcester  **  Telegram  "  pub- 
lished the  following  despatch  from  its  Palmer  correspondent : 
*'  Three  handsome  young  deer  were  seen  in  the  woods  along 
the  track  of  the  Central  Vermont  Railroad  this  morning  by 
Timothy  Davis,  who  was  walking  across  the  tracks  to  his  pas- 
ture. The  deer  were  feeding  along  the  track,  and  were  within 
one  hundred  feet  of  him  when  discovered.  They  did  not  seem 
to  pay  any  attention  to   him,  and  appeared  very  tame.     Two 
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others  were  seen  by  W.  W.  Thomas  near  West  Ware,  and 
Edgar  Squiers  saw  two  more  on  Moulton  Hill,  Monson.  Judg- 
ing from  the  numerous  deer  that  have  been  seen  in  this  section 
of  the  country  this  fall,  it  will  not  be  many  years  before  persons 
will  not  have  to  go  to  Maine  to  hunt  them.  No  less  than 
twenty-five  deer  have  been  reported  as  seen  in  this  locality  so 
far  this  fall." 

Deputy  George  W.  Chancy  of  Dunstable  reports:  ••Deer 
are  quite  numerous  in  the  spring  and  summer  months ';  in  fact, 
two  or  three  of  them  have  frequented  my  mowing  fields  day 
and  night  for  the  last  two  years,  and  .  •  •  three,  four  and  five 
have  been  seen  by  different  persons  in  the  highways  at  one 
time  by  several  persons.  My  father  has  lived  in  this  section 
for  eighty-one  years,  and  never  saw  anything  like  it  before." 

Complaints  of  the  abundance  of  deer  have  been  received 
from  farmers,  who  claim  that  their  growing  crops  have  been 
injured  by  the  animals.  Other  evidences  of  the  increase  of 
deer  are  too  numerous  to  be  quoted  here,  and  they  are  sufficient 
to  indicate  that  the  protection  given  by  the  State  has  resulted 
satisfactorily ;  it  has  demonstrated  the  feasibility  of  keeping 
this  beautiful  wild  animal  within  our  State  borders,  and  if  the 
chasing  of  it  by  dogs  can  be  prevented,  there  is  no  doubt  that 
we  can  ultimately  have  deer  to  hunt  in  Massachusetts  for  a  few 
days  at  least  in  each  year. 

It  will  thus  be  seen  that  the  game  conditions  in  the  State 
indicate  much  advancement,  and,  with  some  hoped-for  improve- 
ment in  the  protective  laws  and  adequate  means  for  their  en- 
forcement, there  is  reason  for  anticipating  much  in  the  future 
which  until  now  seemed  almost  hopeless.  A  more  complete 
understanding  of  the  game  situation  will  be  obtained  by  read- 
ing the  annual  reports  of  the  deputies,  which  are  published  in 
the  appendix,  and  are  supplementary  to  the  statements  made 
in  the  foregoing  paragraphs. 

Breeding  Game  Birds  and  Animals. 

Winchester.  —  The  breeding  of  game  birds  and  animals  at  the 
State  experiment  station  at  Winchester  has  been  carried  on  as 
usual,  but,  for  reasons  specified  in  the  following  paragraphs, 
the  success  with  birds  came  short  of  expectation. 

Pheasants.  —  The  past  season  has   been  very  unfavorable 
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for  the  artificial  rearing  of  all  kinds  of  birds.  Owing  to  the 
warm  weather  of  the  previous  fall,  they  molted  late,  and  con- 
sequently had  not  recovered  their  usual  vitality  when  winter 
overtook  them.  The  spring  was  cold  and  wet,  extending  into 
June.  Many  of  the  eggs  were  not  fertile,  and  many  more 
lacked  the  vitality  necessary  for  a  continued  life.  The  con- 
sequence was  that  the  anticipations  for  a  large  increase  in  the 
number  of  pheasants  at  the  station  were  not  realized. 

The  Mongolian  pheasant  is  a  wild,  restless  bird,  requiring 
a  great  deal  of  exercise  and  the  widest  range  possible.  By 
frequent  experiments  it  has  been  found  best  to  give  the  chicks, 
after  the  first  five  or  six  days,  the  liberty  of  the  large  enclosure. 
They  grow  faster  and  in  every  way  are  superior  to  those 
raised  in  small  coops.  They  not  only  retain  their  instinct  of 
'self-preservation  to  a  large  extent,  but  learn  to  forage  for  them- 
selves, and  do  not  depend  entirely  on  the  hand  of  the  superin- 
tendent for  their  food.  As  they  grow  older  they  will  often  fly 
over  the  fence  into  the  adjoining  woods  and  fields,  but,  if  not 
caught  by  their  enemies,  will  invariably  return  to  the  enclosure, 
and  in  the  fall  can  be  easily  trapped  for  distribution  or  for  con- 
finement in  winter  quarters. 

The  experiments  with  the  new  food  were  continued  this  year. 
This  is  a  granulated  food,  in  appearance  closely  resembling 
that  which  is  sold  under  the  name  of  **  grape-nuts."  For  feed- 
ing young  birds,  a  lightly  cooked  custard  without  sugar  was 
thickened  with  the  granulated  food  until  sufficiently  dry  to 
crumble.  Beginning  when  they  were  five  or  six  days  old, 
about  one  hundred  pheasant  chicks  were  fed  once  a  day  on  this 
food  and  twice  on  maggots.  As  pheasants  are  not  naturally 
grain  feeders,  and  as  young  chicks  are  reluctant  to  feed  on  any- 
thing that  is  not  alive,  it  was  necessary  to  teach  them  to  eat 
the  food  by  mixing  maggots  with  it.  They  soon  acquired  a 
taste  for  it,  and  the  effect  was  apparent,  as  they  made  rapid 
growth,  began  molting  early,  and  when  trapped  in  the  fall 
were  larger  than  any  of  the  same  age  heretofore  raised  at  the 
station. 

As  these  birds  had  their  liberty  in  the  large  enclosure,  and 
were  not  always  under  close  observation,  it  was  thought 
advisable  to  try  the  new  food  with  birds  in  confinement.  Ac- 
cordingly, thirty  chicks   were  placed   in  the   brooder  house 
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with  small  yards,  and  fed  in  the  same  way ;  but  unfortunately, 
when  three  or  four  weeks  old,  a  herd  of  migratory  rats  dug 
into  the  brooder  house,  and  in  one  night  killed  twenty-six. 
The  remaining  four  were  more  or  less  demoralized,  yet  one  of 
them,  a  male,  has  made  a  phenomenal  growth. 

Until  they  are  fully  feathered  out,  young  pheasants  should 
not  be  fed  on  farinaceous  food  unless  it  is  thoroughly  cooked. 
In  a  state  of  nature  the  mother  bird,  although  she  may  be  a 
seed  or  grain  feeder,  never  makes  the  mistake  of  feeding  her 
young  on  such  food. 

The  dissection  of  young  birds  shows  that  the  gizzard,  which 
is  the  most  important  organ  in  their  digestive  system,  is  not 
sufficiently  developed  to  enable  it  to  take  care  of  hard  food ; 
and  this  condition  holds  good,  more  or  less,  in  the  natural 
evolution  of  all  bird  life ;  consequently,  the  breeder  who  ad- 
heres most  closely  to  nature  will  always  obtain  the  best  results. 
Having  partially  failed  in  the  experiment  with  the  new  food 
in  consequence  of  the  raid  of  rats,  the  following  experiments 
were  made  with  partridge-cochin  and  bantam  chickens,  both  of 
which  are  considered  rather  difficult  to  raise :  — 

Lot  No.  1 :  Eighteen  cochins  and  fourteen  bantams,  hatched 
May  20,  were  put  in  a  brooder  and  fed  with  food  usually  given 
to  chickens ;  only  twelve  survived. 

Lot  No.  2 :  Twenty-six  Pekin  bantams,  hatched  July  7, 
were  placed  in  a  brooder  and  fed  on  the  granulated  food ;  one 
was  deformed,  and  was  killed ;  twenty-five  lived. 

Lot  No.  3  :  Thirty-five  bantams  and  thirteen  cochins,  hatched 
July  22,  also  fed  on  granulated  food ;  forty  lived. 

The  food  for  the  last  two  lots  was  carefully  weighed  and 
measured,  and  the  cost  estimated  at  about  thirty  cents  per  week 
for  seventy  birds.  The  growth  and  feathering  was  remarkably 
fine  and  rapid.  Lots  1  and  2  were  weak  birds,  many  had  to 
be  helped  out  of  the  shell.  Lots  2  and  3  were  fed  for  the  first 
four  weeks  on  granulated  food  (minus  the  custard),  at  which 
time  they  were  fairly  feathered,  and  the  food  was  changed  to 
one  less  concentrated.  Had  they  been  fed  on  ordinary  food  in 
the  beginning,  probably  more  than  one-half  would  have  died, 
as  was  the  case  with  No.  1.  In  no  sense  can  this  be  considered 
a  survival  of  the  fittest,  but  of  the  most  favored;  and  we 
strongly  suspect  that  this  is  true  of  all  forms  of  life. 
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It  is  well  known  that  the  most  trying  time  in  the  life  of 
all  birds  is  the  molting  season,  which  varies  with  different 
sp>ecies  ;  that  of  the  pheasant  and  quail  is  in  August  and  Septem- 
ber, and  the  common  fowl  in  September  and  October,  the  time 
depending  somewhat  on  conditions  and  temperature.  Drop- 
ping their  old  feathers  and  having  to  produce  a  new  garb,  in 
addition  to  providing  for  their  ordinary  requirements,  is  a  drain 
on  their  endurance,  and,  if  not  properly  fed,  they  either  ditf  or 
go  into  winter  quarters  in  a  condition  so  reduced  that  they  do 
not  recuperate  sufficiently  by  spring  to  transmit  vitality  to  their 
eggs.  This  is  true  of  old  birds,  and  doubly  so  with  very  young 
birds  that  have  no  reserve  strength  to  draw  upon.  Every 
breeder  knows  the  value  of  unchecked  growth  in  the  develop- 
ment of  life.  It  was  with  the  hope  of  meeting  these  require- 
ments to  some  extent  that  the  study  of  and  experimenting  with 
food  was  undertaken.  That  we  have  succeeded  in  some  degree 
is  evident  from  results  obtained  with  pheasants  and  bantams ; 
but,  while  we  are  to  that  extent  satisfied  with  the  results  at- 
tained, and  see  no  reason  why  they  should  not  be  conclusive, 
we  are  aware  that  no  scientific  deduction  should  be  made  unless 
it  is  based  on  an  accumulation  of  facts.  One  thing,  however, 
is  settled  beyond  question,  —  the  use  of  maggots  and  granulated 
food  is  of  the  greatest  importance  in  rearing  Mongolian  pheas- 
ants. The  experiments  will  be  continued  on  a  larger  scale 
next  year. 

Ruffed  Ghrouse. — Unfortunately,  we  were  unable  to  obtain 
•eggs  to  continue  experiments  with  grouse  at  Winchester  this 
year. 

The  Bdgian  Hare.  —  The  remarkable  rabbit  craze  that  re- 
cently swept  over  the  country  has  apparently  subsided.  Elabo- 
rate advertising  caused  a  temporary  boom  that  has  not  been 
sustained.  Many  books  were  published,  giving  directions  how 
to  breed  and  care  for  these  animals.  The  breeder  was  cautioned 
to  avoid  all  currents  of  air,  as  it  was  sure  to  produce  snuffles. 
Nor  must  the  animals  be  given  green  food,  as  it  would  cause 
slobbers.  Then  followed  thirty  or  forty  different  prescriptions 
tor  sick  rabbits,  conveying  the  idea  that  these  animals  are  very 
dependent  upon  continuous  medical  treatment.  Rabbits  reared 
under  conditions  thus  suggested  are  wholly  unfit  for  food,  and 
should  not  be  used  for  that  purpose. 
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It  is  to  be  regretted  that  the  Belgian  rabbit  was  not  put  on 
the  market  at  its  true  value.  The  reaction  which  is  likely  to 
follow  the  attempts  to  breed  it  for  speculative  purposes,  and 
under  unnatural  conditions,  may  for  a  time  retard  the  proper 
development  of  an  enterprise  that  must  be  considered  an  im- 
portant factor  in  the  production  of  a  very  desirable  article  of 
food. 

In  order  to  aid  those  who  wish  to  promote  this  industry 
along  rational  lines,  we  give  the  method  which  has  been  success- 
fully pursued  at  the  Winchester  station.  The  breeding  rabbits 
are  placed  in  small  yards,  framed  and  covered,  sides,  top  and 
bottom,  with  wire  netting.  The  top  is  movable,  in  order  to 
facilitate  feeding  and  to  clean  the  yard.  To  this  yard  is 
attached  a  box  about  fourteen  by  twenty  inches,  and  fifteen 
inches  deep ;  bottom  covered  with  wire  netting ;  top  slightly 
sloping,  and  water-tight.  These  yards  and  boxes  are  set  in 
open  ground,  where  they  are  exposed  to  all  climatic  changes. 
As  they  are  light,  they  can  be  easily  moved  if  necessary.  The 
box  is  used  for  breeding,  but  rarely  for  any  other  purpose. 
The  rabbits  are  given  a  handful  of  oats  in  the  morning,  and 
late  in  the  afternoon  as  much  green  food  as  they  will  eat. 
When  green  food  cannot  be  had,  they  are  given  chopped  hay, 
preferably  clover,  and  bran  moistened  and  allowed  to  stand 
three  or  four  hours  before  feeding.  Fresh  water  is  kept  before 
them  at  all  times,  except  when  there  is  snow.  The  young  are 
allowed  to  run  out  into  the  large  enclosure  when  they  are  three 
weeks  old. 

These  directions  are  so  plain  that  any  one  can  understand 
them,  and  whoever  follows  them,  if  he  gets  a  hardy  strain  of 
rabbits  to  start  with,  will  have  no  difficulty  in  raising  healthy 
stock,  suitable  for  food,  which  should  be  the  only  proper 
object  for  breeding  these  animals,  except  it  be  to  stock  covers 
so  as  to  increase  the  numbers  of  small  game. 

We  are  not  confident  that  success  will  be  attained  with 
hutch-bred  rabbits,  for  our  experience  with  them  has  not  been 
encouraging.  Last  June,  a  friend  who  had  bought  some  fine 
stock,  with  a  long  and  celebrated  pedigree,  brought  a  doe  and 
six  young  ones  to  the  Winchester  station,  and  requested  the 
superintendent  to  care  for  them  while  he  was  on  his  vacation. 
He  was  told  how  they  would  be  cared  for,  and  replied,   *'If 
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they  caoDot  stand  that  treatment^  I  do  not  want  them.**  The 
doe  and  five  young  ones  died  in  less  than  three  weeks,  although 
oar  rabbits  thrived  wonderfully  under  precisely  similar  condi- 
tions. 

The  experience  at  Winchester  shows  that  the  Belgian  hares 
bred  by  the  State  are  perfectly  healthy  and  more  easily  raised 
than  the  common  barnyard  fowl.  The  stock  was  turned  over 
to  the  State  in  the  spring  of  1900.  There  were  three  old 
and  four  young  does,  and  from  this  small  stock  there  have 
been  more  than  two  hundred  distributed,  and  we  have  now 
twenty-eight  breeders  and  over  sixty  young  rabbits  in  various 
stages  of  growth.  The  remarkable  feature  of  our  work  in 
breeding  the  Belgian  hare  has  been  the  absolute  immunity  from 
disease  of  any  kind.  A  few  very  young  rabbits  that  were  ex- 
posed to  the  heat  of  a  broiling  mid-summer  sun  suffered  from 
sun-stroke,  and  some  died ;  but  this  only  indicated  that  they 
were  subjected  to  excessive  and  unnatural  conditions.  In  a 
state  of  nature  they  would  have  been  sheltered.  And  this, 
too,  despite  the  fact  that  the  promulgated  *^  directions"  of 
*' expert"  breeders  have  been  ignored,  and  the  animals  have 
been  raised  under  natural  conditions  of  climate,  and  in  other 
respects  have  been  treated  in  a  common-sense  manner.  If 
nothing  else  results  from  breeding  these  rabbits  by  the  State, 
the  information  obtained  is  worth  much  more  than  the  experi- 
ment has  cost ;  for  it  has  been  clearly  demonstrated  that  these 
animals  can  be  bred  and  reared  by  the  farmer  with  as  little 
trouble  as  poultry,  and  with  probably  greater  profit,  if  healthy 
animals  are  first  secured  for  breeders,  and  methods  similar  to 
those  adopted  by  the  State  are  followed. 

It  is  of  course  too  soon  to  reach  any  conclusion  as  to  the  re- 
sult of  the  efforts  to  stock  the  State  covers  with  rabbits ;  in  the 
natural  order  of  things  it  will  be  some  time  yet  before  a  cor- 
rect estimate  can  be  made  of  what  may  be  accomplished  in  this 
direction.  Meanwhile,  the  demand  for  the  Belgian  hare  for 
liberation  in  the  wilds  comes  from  all  sections  of  the  State,  and 
the  applications  are  so  numerous  that  it  has  not  been  possible 
to  comply  with  them  all.  They  indicate  the  popularity  of  the 
attempt  the  commission  has  made  to  increase  the  numbers  of 
our  small  game  animals,  and  also  that  fears  of  the  State  being 
overrun  with  rabbits  is  not  troubling  the  average  person. 
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stage  as  those  attained  to  at  Winchester  last  season ;  but  then 
they  all  died  in  a  short  time. 

Report  of  SuperintendenL  —  The  following  report  of  the 
superintendent  of  the  station  presents  in  detail  the  facts  con- 
nected with  breeding  and  rearing  pheasants,  and  also  contains 
allusions  to  certain  experiments  and  observations  which  are 
interesting  in  this  connection :  — 

State  Fish  Hatchbbt, 
W1LKIN8ONYILLE  P.O.  (Sutton),  Mass  ,  Nov.  26,  1901. 

To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  For  the  present  season,  86  pheasants,  9  males  and 
27  females,  were  reserved  for  breeding  purposes,  and  were  divided 
into  nine  lots,  each  lot  consisting  of  1  male  and  8  females.  Two 
females  died  before  the  beginning  of  the  laying  season,  reducing  the 
number  in  pens  Nos.  8  and  4  to  2  each.  The  distribution  of  the  birds 
among  the  pens  is  shown  in  the  following  table,  together  with  the 
production  of  eggs  credited  to  each  pen :  — 


TWO-TBAR-OLD 

Birds. 

» 

Onb-tbar-old  Birds. 

Pen 
No.l. 

Pen 
No.  2. 

Pen 
No.  8. 

Pen 
No.  4. 

Pen 
No.  6. 

Pen 
No.  6. 

Pen 
No.  7. 

Pen 

No.  8. 

Pen 
No.  0. 

Hens,   .... 
Eggi,   •    •    •    • 

8 
111 

8 
06 

2 
06 

2 
85 

8 

80 

8 
50 

8 
58 

8 

76 

8 

68 

The  average  was  27^^  eggs  per  bird,  while  it  was  36^  last  year. 
This  shows  a  very  marked  decrease,  for  which  the  young  birds  seem 
to  be  responsible,  although  the  two-year-old  birds  laid  less  than  they 
did  a  year  ago.  It  is  quite  certain  that  in  Pen  No.  1  the  eggs  were 
laid  by  only  2  birds,  as  the  third  one  laid  marked  eggs,  and  these  1 
being  soft-shelled,  were  not  counted.  I  believe  it  is  very  important 
that  advantage  be  taken  of  the  opportunity  afforded,  by  keeping 
records  of  each  pen,  to  make  a  selection  of  breeders  by  discarding 
such  birds  as  those  in  pens  Nos.  4,  6  and  7,  and  not  only  reserving 
the  better  lots,  but  from  the  best  rearing  the  stock  that  is  intended 
for  breeding  in  the  future. 

From  682  eggs  281  chicks  hatched;  the  401  eggs  that  failed  to 
batch  were  mostly  fertile,  but  contained  weak  embryos.  Of  the 
chicks  reported  hatched,  100  were  helped  from  the  shell,  and  42  of 
these  died  the  ^rst  day,  because  of  the  weakness  that  destroyed  so 
many  embryos  in  the  shell.  The  rest  of  the  loss,  which  was  140, 
was  equally  divided  between  the  mortality  from  ordinary  causes  and 
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the  uDaccounte€i  loss^  which  is  largely  dae  to  crows.  From  the  oldest 
lot  of  chicks  25  were  taken  by  crows  between  the  end  of  the  first 
week  and  the  time  they  were  confined,  which  was  at  the  age  of  four 
weeks ;  during  the  same  time  only  4  died  in  the  coops.  The  loss 
from  ordinary  causes  was  less  than  usual,  except  in  some  of  the 
younger  lots,  and  in  those  was  caused  by  lice,  which  is  surely  pre- 
ventable. The  reason  for  the  presence  of  vermin  was  due  to  the 
necessity  of  getting  setting  hens  from  many  different  places.  Most 
of  the  hens  were  free  from  vermin,  but  a  few  thus  troubled  were  suflS- 
cient  to  infest  the  whole  lot.  When  the  youngest  chicks  had  attained 
the  age  of  one  month,  the  number  on  hand  was  100.  In  September, 
40  of  these  were  distributed  ;  which,  with  the  subsequent  loss  of  19, 
reduced  the  number  of  young  birds  on  hand  to  41,  of  which  15  are 
males  and  26  females.  Of  the  old  pheasants,  6  males  and  25  females 
survive.  To  fill  the  pens,  2  females  and  3  males  should  be  reserved ; 
and,  taking  into  consideration  the  probable  loss,  several  beside  these 
should  also  be  held,  thus  leaving  SO  of  the  young  birds  for  distriba« 
tion. 

The  loss  of  birds  over  the  age  of  one  month  has  been  30,  which 
seems  unnecessarily  heavy.  The  chief  occasion  for  it  I  believe  to  be 
the  unsuitableness  of  the  breeding  pens  for  confining  immature  birds, 
and  especially  the  height  of  the  pens,  or  the  cover.  The  last  named 
has  caused  the  loss  of  many  of  the  finest  birds  by  concussion  and  con- 
sequent broken  necks.  Tests  of  roomy  temporary  pens,  made  to 
enclose  weedy  ground  which  seemed  especially  adapted  to  the  needs 
of  chicks,  gave  most  decidedly  satisfactory  results. 

Two  lots  of  birds  confined  in  pens  like  that  last  referred  to  have 
excelled  all  others  in  growth  and  vigor,  and,  although  these  are  now 
confined  in  the  small  pens,  they  still  keep  ahead  of  the  others.  One 
lot,  the  youngest  and  weakest,  outstripped  all  but  the  oldest  lot, 
which  was  likewise  experimented  with,  and  fewer  of  its  numbers  died 
than  of  any  lot.  Two  of  the  principal  causes  of  loss  —  the  destruc- 
tion of  the  chicks  by  predatory  birds  and  animals  and  the  loss  of  half- 
grown  birds  by  close  confinement  in  the  pens  —  are  avoidable,  and, 
occurring,  as  they  usually  do,  when  the  chickd  have  passed  the  age 
at  which  they  are  subject  to  heavy  unavoidable  loss,  are  very  severely 
felt.  The  use  of  pens,  such  as  those  referred  to,  which  can  be  very 
cheaply  made  and  can  be  easily  moved  to  fresh  ground,  will  doubt- 
less save  the  most  of  the  birds  which  otherwise  are  liable  to  be  lost 
after  the  third  week. 

The  pens  made  for  experimentation  were  enclosures  of  boards  and 
poultry  netting,  and  covered  with  fish-netting,  the  cost  of  which  was 
about  one  cent  per  square  yard.  The  sides  of  the  enclosures  need 
not  be  expensive,  for  they  can  be  made  very  low,  and  the  cover  can 
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be  elevated  on  poles,  tent  fashion,  to  give  room.  Enclosures  like  this 
can  be  used  until  snow  falls;  at  that  time  the  pheasants  are  well 
developed  and  hardy,  and  will  safely  endure  closer  confinement. 

The  heavy  loss  of  eggs  was  due  to  obscure  causes,  and  the  only 
conclusion  that  can  now  be  reached  in  regard  to  avoiding  it  in  the 
future  is  to  increase  the  vigor  of  the  brood  stock ;  it  being  probable 
that  the  weakness  of  the  embryos,  to  which  the  failure  to  hatch 
seemed  due,  was  a  consequence  of  the  lack  of  desirable  vitality  in 
the  breeding  birds,  and  this  seems  also  manifested  in  the  compara- 
tively small  number  of  eggs  laid.  The  first  lot  of  eggs  hatched  gave 
good  results,  —  85  chicks  from  94  eggs.  The  second  lot  went  to  the 
other  extreme,  only  6  chicks  hatching  from  86  eggs.  On  examina- 
tion, the  eggs  were  found  to  be  as  fertile  as  those  in  the  previous  lot, 
but  the  embryos  had  died  before  full  development.  In  all  the  suc- 
ceeding lots  the  embryos  were  fully  developed,  but  in  most  cases  they 
were  too  weak  to  emerge  from  the  shell.  From  400  eggs  only  100 
chicks  hatched  without  assistance ;  besides  these,  there  were  100  that 
were  helped  from  the  shell,  to  which  reference  has  already  been 
made,  and  100  were  taken  out  too  weak  to  survive  for  even  a  few 
hours.  The  hatching  was  done  under  such  varying  conditions,  with 
results  so  nearly  unvarying,  that  it  is  quite  certain  nothing  in  the 
condition  of  the  weather,  the  arrangements  or  place  for  hatching,  was 
responsible  for  the  loss  incurred. 

While  the  pheasant  pens  are  not  satisfactory,  it  is  difficult  to  sug- 
gest any  way  in  which  they  may  be  improved,  and  the  only  thing  I 
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would  advise  in  connection  with  them  is,  that  measures  be  taken  to 
keep  visitors  at  a  proper  distance.  The  pheasants  are  so  wild  in  the 
breeding  season,  and  are  so  frequently  frightened  by  visitors  who 
come  here  in  great  numbers,  that  it  is  certain  much  harm  must  result 
if  there  are  no  restrictions.  An  inexpensive  fence  placed  at  a  suit- 
able distance  from  the  pens  will  probably  accomplish  what  is  desired. 

To  determine  what  form  of  pen  is  best,  I  suggest  that  an  experi- 
mental one  be  constructed,  embracing  the  features  which  in  the  tem- 
porary pens  gave  such  desirable  results,  and  that  the  eggs  of  a  trial 
lot  of  breeders  placed  therein  be  hatched,  and  the  chicks  reared 
separately.  The  weeds  that  gave  such  excellent  cover  for  the  young 
might  not  do  for  the  old  birds,  but  a  location  can  be  easily  found 
where  bushes  will  serve  the  same  purpose. 

The  food  for  the  young  pheasants  was  changed  by  the  addition  of 
unsweetened  custard,  and  the  results  were  satisfactory ;  the  loss  under 
the  third  week  was  greatly  reduced,  and  only  very  rarely  could  be 
attributed  to  the  food,  or  inability  to  assimilate 'it.  Maggots  were 
fed  to  the  usual  extent,  and  as  the  chief  ration.  The  custard  could 
bc^kept  before  the  birds  at  all  times,  and  the  brood  was  thus  strength- 
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ened  by  more  frequent  feeding,  and  this  also  enabled  the  weak  ones 
to  feed  as  often  as  any.  With  maggot  feed  exclusively  the  weaklings 
frequently  failed  to  get  what  they  needed,  and  died  in  consequence. 

In  this  season's  work  it  was  found  to  be  of  great  advantage  to  let 
the  chicks  have  a  good  wide  range.  When  a  brood  of  young  pheas- 
ants had  unrestricted  range,  without  the  competition  of  bantam 
chickens  or  older  pheasants,  they  made  a  marked  gain  over  those 
confined  to  restricted  areas ;  though  the  advantage  thus  secured  was 
to  some  extent  neutralized  by  the  greater  exposure  of  the  chicks  to 
their  enemies,  and  for  this  reason  it  was  sometimes  impracticable  to 
let  the  birds  have  their  liberty. 

Respectfully,  Arthur  Merrill. 

Distribution  of  Game  Birds  and  Animals.  —  During  the 
year  368  pheasants  have  been  liberated  in  the  covers  of  the 
State,  in  response  to  the  requests  of  55  applicants.  The  list  of 
applicants  and  points  of  distribution  are  given  in  the  Appendix. 
This  distribution  far  exceeds  in  numbers  anything  heretofore 
accomplished  by  the  commission  in  this  direction,  and  is  due 
primarily  to  the  expansion  of  the  work,  especially  at  Sutton ; 
but  also  to  the  fact  that  it  has  been  considered  desirable  to 
liberate  all  the  birds  available  for  distribution,  and  not  to 
winter  any  except  those  reserved  for  breeding  purposes. 

The  output  of  hares  has  been  224 ;  in  addition  to  those,  a 
considerable  number  of  young  have  been  retained  for  winter- 
ing, as  has  been  mentioned  elsewhere.  The  list  of  persons 
whose  applications  were  complied  with  and  the  points  of  dis- 
tribution are  shown  in  the  Appendix. 

So  great  has  been  the  demand  for  the  distribution  of  these 
birds  and  animals  that  it  has  been  impracticable  to  comply  with 
all  the  applications,  despite  the  large  increase  in. the  output  of 
pheasants  and  the  number  of  rabbits  liberated.  In  all  cases 
pheasants  and  rabbits  are  liberated  by  the  deputies  of  the  com- 
mission, and  only  in  the  covers  suitable  to  them.  In  no  case 
are  they  sent  to  private  persons,  to  be  retained  in  confinement. 
In  order  to  insure  uniformity  of  action  and  a  clear  understand- 
ing of  the  requirements,  the  following  instructions  regarding 
the  distribution  of  pheasants  and  hares  were  supplied  to  every 
deputy  entrusted  with  this  duty  :  — 

Deputies  entrusted  with  the  distribution  of  pheasants  or  hares  will 
go  by  the  most  direct  and  expeditious  routes,  and  will  see  that  the 
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birds  or  animals  in  their  charge  are  properly  placed  in  cars,  etc.,  to 
insure  their  safety.  Each  deputy  will  be  provided  with  a  letter  to 
conductors  or  others  that  will  insure  such  courtesies  as  are  commonly 
accorded  to  the  State  by  transportation  agencies.  This  should  be 
shown  to  officials. 

Pheasants  and  hares  are  to  be  placed  in  the  woods  or  in  the  brush, 
where  they  can  run  wild.  It  is  not  permissible  to  leave  them  in  re- 
stricted enclosures  or  pens,  where  they  will  not  have  liberty  of  flight, 
etc.  With  this  in  mind,  deputies  will  co-operate  as  fully  as  possible 
with  those  to  whom  shipments  of  birds  and  hares  are  sent,  in  the 
proper  distribution  of  the  animals  or  pheasants  in  their  charge. 

When  pheasants  are  put  out  during  seasons  when  food  is  not  easily 
available  to  them,  the  deputies  will  advise  that  some  suitable  food  be 
thrown  out  daily  near  the  spot,  so  that  the  birds  can  get  it,  and 
thereby  be  induced  to  stay  in  the  locality,  and  also  be  relieved  from 
the  suffering  that  their  unfamiliarity  with  their  new  environment,  may 
otherwise  cost  them. 

When  returning  crates  or  boxes  to  Winchester  by  express,  take 
receipt  for  same,  and  see  that  they  are  properly  addressed. 

Parties  to  whom  consignments  of  birds  or  hares  are  being  shipped 
should  be  notified,  by  wire  or  otherwise,  of  the  expected  hour  of  ar- 
rival at  destination. 

Proposed  Introduction  of  New  Game  Birds.  —  Through  the 
kindness  of  Rev.  Cephas  F.  Clapp,  an  effort  has  been  made  to 
introduce  from  Oregon,  for  the  purpose  of  artificial  propaga- 
tion, the  so-called  «*  mountain  quail,"  or  plumed  partridge 
{Oreortyx pictus  plumiferus  Gould).*  This  is  a  hardy  moun- 
tain species,  that  is  found  in  the  comparatively  dry  elevated 
regions  in  the  interior  of  the  Pacific  coast  States  and  as  far 
east  as  Nevada.  Captain  Bendire  found  it  on  Mount  Kear- 
sarge,  Inyo  County,  Cal.,  where  in  summer  it  reached  an  alti- 
tude often  thousand  feet. I 

The  following  notes  regarding  its  habits  are  extracted  from 
Captain  Bendire's  description  of  the  species :  — 

He  considers  it  a  **  handsome"  bird,  and  compares  it  favor- 

*  A  closely  related  species  {Oreortyx  pictut  Balrd)  if  also  known  on  the  Pacific 
coast  as  the  "  moantaln  qnail ; "  bnt,  owing  to  the  fact  that  it  Is  found  only  in  **  moist 
mountainous  regions  along  the  coast,  where  the  rainfall  is  heavy,"  it  is  eyidently  de- 
pendent upon  climatic  conditions  that  are  not  found  in  New  England.  For  this  reason 
it  probably  would  not  thrive  here. 

t  **  Life  Histories  of  North  American  Birds,"  etc.,  by  Capt.  Charles  Bendire,  U.  S.  A. 
(retired).  Special  Bulletin  No.  1,  U.  S.  National  Museum,  Washington,  D.  C,  1892, 
p.  14. 
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ably  with  O.  piUuSj  which  <*i8  the  largest  of  the  American 
partridges."  He  found  it  <*  a  shy  and  retiring  bird,  usually  to 
be  found  only  in  small  coveys,  and  on  being  alarmed  trusting 
more  to  the  legs  than  wings  for  escape."  He  considers  it 
'<  essentially  a  bird  of  the  mountains,  where  it  is  more  partial 
to  the  open  pine  forests  and  rocky  ridges,  covered  with  chapar- 
ral and  undergrowth,  than  to  densely  timbered  portions  of 
ranges." 

It  begins  to  mate  '« in  the  latter  part  of  March  and  the 
beginning  of  April,  according  to  latitude  and  altitude."  A 
brood  of  young  birds,  about  a  week  or  ten  days  old,  which  he 
came  across  in  June,  1883,  were  <*  already  handsome  and 
active  little  creatures,"  that  «•  scattered  promptly  in  all  direc- 
tions, and  the  majority  were  most  effectually  hidden  in  an 
instant." 

The  maximum  breeding  capacity  of  the  species  was  a  brood 
of  twenty  young  birds,  observed  by  Mr.  Loren  W.  Green  of 
the  U.  S.  Fish  Commission ;  but  the  eggs  usually  vary  from 
eight  to  fourteen. 

Captain  Bendire  states  that  the  <*  food  consists  of  insects,  the 
buds  and  tender  tops  of  leguminous  plants,  small  seeds,  and 
berries  of  various  kinds ;  the  nest,  simply  a  slight  depression  in 
the  ground  scratched  out  by  the  bird,  and  lined  perhaps  with  a 
few  dry  leaves,  pine  needles,  grasses,  and  usually  a  few  feathers 
lost  by  the  hen  while  incubating."  * 

The  reputed  hardiness  of  this  species,  and  the  fact  that  it 
*'  buds"  in  winter,  like  our  native  ruffed  grouse,  prompts  the 
belief  that  it  will  thrive  in  this  State.  It  is  claimed  that  it  can 
be  reared  in  captivity  with  less  trouble  than  the  Mongolian 
pheasant.  If,  therefore,  it  is  practicable  to  secure  even  a  few 
birds  to  breed  from  at  the  beginning,  it  seems  feasible  to  soon 
be  in  a  position  to  annually  turn  out  a  large  number,  in  view  of 
the  fact  that  two  litters  of  eggs  may  be  expected  under  favor- 
able conditions. 

Mr.  Clapp  unfortunately  found  a  serious  obstacle  in  the  law 
of  Oregon  which  prohibits  the  transportation  of  any  wild  birds 
of  this  species  out  of  the  State*  With  the  utmost  desire  to 
serve  us  in  this  matter,  he  found  that  he  was  effectually  pre- 
vented from  doing  anything,  because  the  statute,  which  was 

*  lbid,y  pp.  14-16. 
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enacted  to  prevent  pot  hunters  from  accomplishing  the  practical 
extermination  of  the  '<  mountain  quail,"  proved  an  effective 
barrier  to  its  exportation  to  another  State  for  scientific  pur- 
poses. Under  the  circumstances,  and  in  view  of  the  purpose 
for  which  the  birds  were  desired,  it  was  considered  advisable 
to  invoke  the  good  offices  of  the  Governor  of  Oregon.  Accord- 
ingly, a  letter  was  addressed  to  His  Excellency  Gov.  T.  T. 
Geer,  by  the  chairman  of  the  Board,  on  Nov.  8,  1901,  setting 
forth  the  object  of  this  commission  in  attempting  to  secure 
living  specimens  of  the  ^<  mountain  quail,"  and  expressing  the 
hope  that  their  procurement  for  transportation  out  of  Oregon 
for  the  purpose  indicated  might  not  be  found  contrary  to  the 
spirit  of  the  law  of  that  State  regarding  transportation  of  game 
across  its  boundaries.* 

Correspondence  has  also  been  tentatively  inaugurated  bear- 
ing on  the  possibility  of  the  introduction  of  the  capercailzie 
{Tetras  urogallus)  and  the  black  game  (T.  tetrix).  Both  of 
these  are  inhabitants  of  northern  Europe,  and  are  among  the 
finest  game  birds  known.  The  capercailzie  belongs  to  the 
grouse  family,  of  which  our  ruffed  grouse  and  prairie  chicken 
are  well-known  examples  in  this  country.  It  is  the  largest 
grouse  known,  and  considered  the  noblest  game  of  the  grouse 
family.  A  weight  of  ten  or  twelve  pounds  is  often  attained  by 
the  full-grown  cock.  The  black  game  weighs  about  three 
pounds,  is  hardy,  and  recognized  as  a  fine  game  species. 
Like  its  larger  congener,  the  capercailzie,  it  is  a  grouse, 
and  essentially  a  bird  of  the  woods.  These  are  considered 
the  two  most  important  species  of  wild  birds  of  the  Scandi- 
navian peninsula,  considered  either  from  the  stand-point  of 
food  or  sport. 

Thomas  has  considered  the  question  of  their  introduction 
here.  He  writes  as  follows  concerning  it :  "  Will  the  caper- 
cailzie and  black  game  thrive  in  the  United  States?  On  this 
question  I  think  there  can  be  no  reasonable  doubt.  ...  It  is 
my  firm  conviction  that  both  the  capercailzie  and  black  game 
will  thrive  throughout  all  the  wooded  districts  of  New  Eng- 
land, New   York  and   Pennsylvania,    and  westward  through 

*  Since  the  aboye  was  written,  and  while  this  report  is  going  through  the  press, 
arrangements  have  been  concladed  whereby  birds  of  this  species  can  be  obtained  at  the 
pvopei:  time. 
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the  greater  portion  of  the  States  of  Michigan,  Wisconsin  and 
Minnesota."  * 

Attempts  to  introduce  the  black  game -in  Maine  and  Vermont 
are  reported  to  have  been  made  by  private  parties ;  but  little  is 
known  regarding  them,  beyond  the  fact  that  a  very  few  birds 
were  liberated  in  the  woods,  doubtless  in  a  weakened  condi- 
tion, in  consequence  of  the  transatlantic  voyage,  and  it  is  not 
improbable  that  they  died  before  the  period  of  reproduction 
arrived,  —  at  least,  we  are  unable  to  learn  that  any  birds  of 
this  species  have  ever  been  seen.  If,  however,  it  is  practicable 
to  breed  either  of  these  species  in  captivity,  —  and  there 
appears  no  reason  to  doubt '  it,  —  entirely  different  results 
might  be  secured  by  the  acquirement  of  enough  of  them  to  in- 
augurate their  propagation  under  State  auspices.  All  attempts 
to  breed  from  eggs  of  these  species,  shipped  from  a  distance, 
have  resulted  in  failure.  Only  adult  birds  can  be  relied  on, 
and  experiments  already  made  prove  the  feasibility  of  their  safe 
transportation.  Mr.  Thomas  estimates  the  cost  of  strong, 
healthy  birds  of  these  species  at  twelve  dollars  each  for  caper- 
cailzie and  seven  dollars  each  for  black  game. 

The  familiar  quail,  or  *<  Bob.  White,"  cannot  be  considered  a 
new  species  in  any  sense  of  the  word,  since  it  is  one  of  the 
best-known  and  most  highly  valued  of  our  game  birds.  But 
the  inauguration  of  the  work  of  breeding  and  rearing  it  in  cap- 
tivity, which  is  now  seriously  contemplated,  will,  if  under- 
taken, be  an  innovation  in  the  effort  the  commission  is  making 
to  keep  our  covers  properly  stocked  with  game  birds.  Until 
now  there  has  seemed  to  be  no  necessity  for  the  State  to  breed 
quail,  since  there  has  been  no  difficulty,  as  a  rule,  in  purchas- 
ing them  for  stocking  purposes.  Much  has  been  done  in  this 
direction  by  clubs  and  public-spirited  individuals,  and  no 
doubt  this  commendable  effort  will  be  continued  if  it  is  feasible 
to  get  the  birds*  But  tl^e  necessity  for  increasing  the  strin- 
gency of  protective  laws  in  the  various  States  points  to  the 
probability  that  it  may  not  be  long  before  it  may  be  impracti- 
cable to  obtain  in  the  open  markets  large  numbers  of  quail  for 
stocking  our  covers.     Whether  or  not  we  undertake  the  breed- 

•  "Sweden  and  the  Swedes,"  by  W.  W.  Thomas,  Jr.,  pp.  342,  343.  Mr.  Thomas 
is  at  present  United  States  Minister  to  Sweden  and  Norway,  in  which  capacity  he  has 
served  this  country  on  former  occasions. 
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ing  of  quail  immediately,  it  will  .be  wise  to  be  in  a  position  to 
engage  in  this  work,  if  necessary,  before  it  becomes  difficult 
or  impossible  to  secure  breeding  birds.  No  difficulty  what- 
ever is  anticipated  in  breeding  and  rearing  quail,  as  they  can 
be  raised  as  easy  as  chickens. 

Enforgement  of  Laws. 

Financial  Resources.  —  The  appropriation  for  the  enforce- 
ment of  law  was  $6,925,  and  for  the  first  time  in  the  history  of 
the  commission  was  made  specific.  This  was  something  less 
than  the  amount  devoted  to  the  same  purpose  last  year.  For 
this  reason,  and  also  because  the  regular  salaried  deputies  were 
appointed  at  the  beginning  of  the  year,  instead  of  in  May, 
as  in  1900,  and  therefore  were  on  pay  twelve  months  instead 
of  eight,  the  money  available  did  not  admit  of  appointing  as 
many  special  deputies  on  pay  for  short  periods  of  service  as 
were  put  on  the  pay  roll  last  year. 

Force  employed.  —  The  force  for  the  enforcement  of  fish 
and  game  laws  consisted  of  ( 1 )  paid  deputies  serving  through- 
out the  year ;  (2)  special  deputies  paid  for  short  and  varying 
terms  of  service,  as  demanded  by  the  exigencies  of  the  work, 
who  at  other  times  were  unsalaried  officials ;  (3)  special  deputies 
receiving  very  little  pay  from  the  State,  and  that  only  for  more 
or  less  short  periods,  and  deriving  their  income  chiefly  from 
clubs  or  through  employment  as  county  or  town  officials ;  (4) 
deputies  paid  wholly  by  clubs  but  unsalaried  by  the  State ;  and 
(5)  unpaid  deputies  serving  without  pay  from  any  source. 

Five  regular  paid  deputies  were  appointed  at  the  beginning 
of  the  year,  and  have  remained  on  active  duty  since.  This 
enumeration  does  not  include  Deputy  Holmes  at  Lawrence, 
whose  duties  are  limited  to  preventing  violations  of  the  law  re- 
lating to  fishways  and  keeping  a  record  of  fish  passing  over  the 
fishway  at  that  point,  and  whose  salary  is  $70  per  annum ;  nor 
does  it  include  the  deputy  appointed  at  Yarmouth,  on  a  salary 
of  $50  per  year  (this  being  derived  from  the  appropriation  for 
stocking  ponds),  whose  duty  relates  solely  to  protecting  Mill 
Pond,  which  has  been  reserved  by  the  State  for  fish-cultural 
purposes,  from  poachers  who  might  attempt  to  fish  in  it. 
While  it  is  true  that  these  men  are  part  of  the  law-enforcing 
paid  officials,  they  belong  to  a  special  local  class,  with  limited 
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responsibilities,  and  not  to  the  active  force  of  salaried  deputies, 
whose  service  is  continuous  and  may  be  required  in  any  part 
of  the  State. 

Ten  special  deputies  were  on  the  salaried  list  for  more  or 
less  short  terms,  for  the  most  part,  however,  only  during  the 
two  months  of  the  open  hunting  season ;  some  who  were  paid 
for  longer  periods  received  only  nominal  salaries.  - 

The  highest  salary  paid  was  $60  per  month,  and  the  lowest 
$5  per  month.*  On  the  whole,  the  work  was  conducted  with 
much  economy,  and  with  the  utmost  care  regarding  expendi- 
tures. 

The  unpaid  deputies  who  received  no  pay  whatever  from  the 
State  numbered  120.  These  were  not  all  appointed  at  the  be- 
ginning of  the  year,  for  appointments  were  made  in  every 
month,  even  as  late  as  December.  The  list  includes  men  of 
many  professions,  even  members  of  the  Legislature  and  officials 
of  the  United  States  Fish  Commission.  It  is  an  indication  of 
the  earnest  desire  for  the  protection  of  fish  and  game,  when 
manufacturers,  merchants,  lawyers,  sheriffs,  deputy  sheriffs, 
policemen,  constables  and  farmers  (not  to  speak  of  others) 
seek  the  opportunity  to  do  what  they  can  to  enforce  fish  and 
game  laws,  if  nothing  else  will  suffice ;  but  who,  as  a  rule, 
prefer  to  unite  a  show  of  authority  with  good  advice  and  in- 
struction, if  the  same  amount  of  good  can  be  accomplished 
thereby. 

System  adopted.  —  The  system  followed  this  year  was 
similar  to  that  adopted  in  1900,  varied  slightly,  however,  to 
meet  somewhat  different  conditions,  arising  chiefly  from  a  re- 
duced force  during  that  portion  of  the  year  —  the  open  season 
for  hunting,  and  a  few  weeks  previous  —  when  it  becomes 
necessary  to  prosecute  the  work  most  vigorously  in  all  sections 
of  the  State. 

The  distribution  of  information  relating  to  the  fish  and  game 
laws  is  considered  among  the  most  efficient  means  to  prevent 
violations  of  these  statutes ;  and  it  is  evidently  wise  and  just  for 
the  State  to  inform  its  citizens,  as  fully  and  as  promptly  as 
possible,  of  changes  in  law  and  of  the  restrictions  which  must 
be  observed  in  fishing  and  hunting.     Acting  on  this  principle, 

*  In  this  instance  the  deputy  was  actiyely  at  work,  and  did  efficient  service ;  the  bnik 
of  his  salary  was  paid  by  a  clnb. 
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over  5,000  copies  offish  and  game  laws  in  pamphlet  form  have 
been  distributed ;  1800  copies  of  cloth  and  paper  posters  con- 
taining abstracts  of  these  laws  have  been  placed  in  post-offices, 
railroad  stations  and  other  public  places ;  and  copies  of  the  law 
relating  to  returns  of  fisheries  have  been  sent  to  every  person 
or  corporation  known  to  require  one.  When  it  is  stated  that 
the  number  of  fish  and  game  laws  thus  distributed  were  more 
than  eight  times  as  many  as  in  1899,  the  relative  magnitude  of 
the  present  work  of  this  kind  will  be  understood.  Nothing 
that  the  commission  has  done  has  met  with  fuller  public  appre- 
ciation. This  is  shown  by  the  demand  for  this  kind  of  litera- 
ture, which  was  considered  phenomenal  last  year,  but  has  since 
been  much  exceeded. 

In  addition  to  the  documents  already  referred  to,  the  com- 
mission has  distributed  a  considerable  number  of  copies  of 
<^Laws  relating  to  Inland  Fisheries  in  Massachusetts,  1623- 
1886."  These  have  been  placed  in  town  libraries  and  else- 
where where  they  will  be  available  for  reference. 

Besides  all  this,  abstracts  of  the  fish  and  game  laws  have 
been  widely  published  in  the  press,  as  news ;  more  or  less  ex- 
tended reference  has  likewise  been  made  to  special  laws  and  to 
the  opening  of  the  game  season,  and  what  could  be  legally 
done  by  hunters.  The  great  public  interest  in  these  matters 
has  induced  the  press  to  become  a  powerful  auxiliary  in  the 
difiiision  of  knowledge  relating  to  legal  restriction  of  fishing 
and  hunting.  That  all  this  has  resulted  in  the  prevention  of 
many  violations  of  law,  and  made  it  almost  impossible  for  one 
to  transgress  unwittingly,  may  be  reasonably  assumed.*     But, 

«  <«  The  man  who  kills  game  or  catches  fish  ont  of  'season  is  either  a  very  cmel  or 
ignorant  person ;  he  who  wantonly  disregards  the  giune  laws,  well  knowing  their  sig- 
nificance, is  a  criminal ;  he  who  hooks  a  tront  that  is  abont  to  spawn,  trips  a  doe  with 
her  young,  or  knocks  oyer  a  bird  about  to  lay  or  that  is  already  caring  for  her  eggs  or 
brood,  and  knows  not  the  crime  he  is  committing,  is  a  fool.  .  .  .  The  first  lesson  in 
field  sports  and  angling  is  the  study  of  the  game  laws.  The  bungler's  excuse  for  killing 
too  many  birds  or  taking  too  many  fish  —  that  he  did  not  know  the  law  —  is  silly.  It  is 
the  duty  of  the  man  who  resorts  to  the  gun  and  rod  to  know  the  law  before  he  gives  trigger 
or  casts  his  bait.  His  lack  of  knowledge  on  this  question  is  not  recognized  as  a  legiti- 
mate excuse  in  court,  and  the  sportsman  who  hears  this  sort  of  a  plea  knows  the  culprit 
is  not  of  the  true  fieldman's  order.  The  ignorant  game  law  breaker  cannot  escape  pun- 
ishment by  pleading  ignorance  any  more  than  the  wanton  destroyer  who  derives  a 
benefit  from  the  sale  of  his  unseasonable  game  may  go  free  by  pleading  poverty.  Men 
are  not  allowed  to  tear  up  whole  fields  of  grain  to  satisfy  one  stomach,  or  rob  a  needful 
multitude  to  clothe  one  back.  To  kill  a  bird  in  nesting  time  means  the  murder  of  her 
young  as  well ;  the  capture  of  one  fish  on  her  spawning-bed  is  the  destruction  of  thou- 
sands  of  others  she  is  rearing."  —  Charles  Bradford,  in  Leslie's  *<  Weekly,"  June  15, 1901. 
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while  it  is  generally  conceded  that  there  has  been  a  better  ob- 
servance  of  fish  and  game  laws  this  year  and  last  than  ever 
before,  there  have  been,  nevertheless,  more  or  less  violations. 
For  there  is  always  a  lawless  element  among  those  who  hunt 
or  fish ;  some  are  indififerent,  others  defiant,  and  others  hope 
to  escape  detection  by  cunning  or  adroitness.  Unfortunately, 
there  are  those  who  have  not  yet  learned  to  seriously  consider 
game  laws  as  legal  restrictions  that  actually  should  be  observed 
as  a  matter  of  principle,  and  because  respect  is  due  the  law- 
making power ;  and,  as  a  result,  there  is  developed  sometimes 
a  feeling  that  it  is  not  a  serious  error  to  hunt  or  fish  not  in 
strict  conformity  to  the  law.  Occasionally  a  young  boy,  or  a 
woman  unfamiliar  with  such  matters,  may  err  unintentionally, 
but  these  are  rare  exceptions.  Those  who  disregard  fish  and 
game  laws  are  usually  old  offenders  or  persons  disposed  to  law- 
lessness, and  nothing  but  the  strong  hand  of  the  law  can  be 
relied  on  in  dealing  with  them. 

The  most  common  violations  may  be  classified  under  three 
general  heads,  namely,  the  illegal  capture  and  sale  of  lobsters, 
hunting  on  Sunday,  and  illegal  fishing. 

The  plan  adopted,  as  already  stated,  was  generally  like  that 
of  last  year,  but,  owing  to  the  comparatively  small  number  of 
paid  deputies,  it  was  more  difiicult  to  organize  parties  of  these, 
consequently  co-operation  of  unpaid  deputies  and  local  officers 
was  often  sought.  This  has  generally  been  given  with  much 
heartiness,  and  the  commission  is  under  obligation  to  these 
ofiicials,  who  have  zealously  aided  in  the  enforcement  of  protec- 
tive laws. 

The  paid  deputies  have  been  continuously  on  the  move,  and 
not  only  have  they  been  most  active  in  enforcing  laws,  but  they 
have  done  good  service  in  distributing  fish,  pheasants  and  Bel- 
gian hares.  For  a  brief  time  all  the  salaried  officers,  with  one 
exception,  were  assembled  on  the  coast  to  enforce  the  lobster 
laws ;  but  even  then  the  force  was  insufficient  for  the  purpose, 
and  could  not  be  kept  on  the  coast  long  enough,  with  justice 
to  other  sections.  Several  arrests  were  made,  and  for  a  time 
there  seemed  to  be  a  check  to  illicit  trade.  Other  arrests  were 
made,  after  the  three  coast  deputies  were  left  to  grapple  with 
the  problem,  and  when  they  worked  single-handed  or  other- 
wise, as  circumstances  permitted;    but  it  was  beyond   their 


106  FISH  AND  GAME.  [Dec. 

power  to  do  all  that  was  required,  even  if  other  duties  had  not 
occupied  their  time  to  a  greater  or  less  extent. 

Every  possible  effort  has  been  made  to  look  after  all  cases  of 
which  complaint  has  been  made.  In  some  instances,  when  it 
has  been  feasible  to  secure  evidence,  parties  have  been  arrested 
for  acts  unwitnessed  by  the  deputies,  and  convictions  have  been 
secured.  In  some  cases  of  deer  killing,  however,  the  evidence 
necessary  to  secure  conviction  was  not  obtainable,  and  nothing 
could  be  accomplished.  The  moral  effect  of  some  of  these  cases 
was,  nevertheless,  excellent,  for  the  efforts  put  forth  impressed 
all  familiar  with  the  facts  that  it  is  unsafe  to  disregard  the  fish 
and  game  laws,  even  if  a  deputy  is  not  within  many  miles. 

There  is  available  a  great  mass  of  material  which  shows  how 
the  laws  were  enforced,  but  the  limitations  of  this  report  forbid 
the  quotation  here  of  extracts  from  the  press,  letters  and 
reports. 

Two  matters  connected  with  the  enforcement  of  the  fish  and 
game  laws  deserve  special  mention,  for  the  reason  that  there 
has  been  some  misunderstanding  of  the  position  taken  by  the 
commission. 

Rulings  by  the  courts  in  the  early  part  of  the  year  led  the 
commission  to  inquire  of  the  legal  department  of  the  Common- 
wealth regarding  the  Sunday  fishing  law  (section  11,  chapter 
98,  Public  Statutes),  which  had  been  vigorously  enforced  by 
our  deputies  up  to  that  time,  since  the  enforcement  of  this 
statute  had  until  then  been  deemed  a  duty.  The  decision  ren- 
dered, under  the  authority  of  the  Attorney-General,  Hon. 
Hosea  M.  Knowlton,  held  that :  — 

The  unpaid  deputies  of  the  Fish  and  Game  Commission  are  not 
entitled  to  any  portion  of  the  fines  arising  out  of  convictions  for  Sun- 
day fishing,  for  the  reason  that  the  statute  fixing  a  penalty  for  Sanday 
fishing  is  not  a  '^  law  relating  to  inland  fisheries.''  .  .  .  The  statute 
prohibiting  Sanday  fishing  is  P.  S.,  c.  98,  §  11 :  "  Whoever  attempts 
to  take  or  catch  any  fish  on  the  Lord*s  day,  .  .  .  shall  be  punished 
by  fine  not  exceeding  ten  dollars."  This  section  is  part  of  the  act  of 
1865,  c.  253,  entitled  "An  act  for  the  better  observance  of  the  Lord's 
day."  Manifestly  the  latter  act  is  not  a  "  law  relating  to  inland 
fisheries,"  within  the  meaning  of  the  former  act.  Fishing  in  the  open 
sea  IS  likewise  prohibited  on  Sunday.  The  enforcement  of  this  act 
is  no  more  one  of  the  duties  of  your  deputies  than  the  enforcement 
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of  another  section  of  the  same  act  found  in  P.  S.,  c.  98,  §  10: 
'^  Whoever  on  the  Lord's  day  discharges  any  firearm  for  sport  .  .  . 
shall  be  panished  by  fine  not  exceeding  ten  dollars." 

This  decision  made  it  clear  that  the  Sunday  fishing  law  is 
simply  a  police  regulation ;  that  its  enforcement  is  a  police 
duty,  —  not  to  be  considered  one  of  the  duties  properly  devolv- 
ing upon  the  commission.  This  made  necessary  a  decided 
change  in  the  scope  of  law-enforcing  work,  and  led  to  the  issu- 
ance of  the  following  circular  order,  which  was  sent  to  all 
deputies :  — 

By  order  of  the  Board,  it  is  not  deemed  incumbent  upon  this  com- 
mission to  attempt  the  enforcement  of  the  Sunday  fishing  law,  and 
prosecutions  under  this  law  now  pending  will  be  withdrawn.  This  is 
not  to  be  understood  as  preventing  the  arrest  of  parties  fishing  on 
Sunday  in  ponds  closed  to  fishing  on  that  day,  under  chapter  208, 
Acts  of  1897,  or  in  brooks  wherein  fishing  is  prohibited  on  Sunday, 
under  chapter  284,  Acts  of  1900.  .  .   . 

Deputies  are  earnestly  enjoined  to  carefully  observe  this  order. 

The  circulation  of  this  order  led  to  much  misapprehension , 
due  to  the  fact  that  statements  were  published  to  the  eflfect  that 
the  commission  was  '•abrogating"  the  laws,  or  words  to  that 
effect.  This  misrepresentation  made  it  necessary  to  issue  the 
following  open  letter,  which  fully  explains  the  position  of  the 
commission :  — 

Recently  much  that  is  misleading  and  inaccurate  has  appeared  in 
the  press  regarding  the  order  relating  to  the  enforcement  of  the 
Sunday  fishing  law  issued  by  the  Commissioners  on  Inland  Fisheries 
and  Game.  As  a  result  of  this,  there  is  apparently  a  misapprehen- 
sion on  the  part  of  the  public  of  the  proper  relation  of  the  Fish  and 
Game  Commission  to  the  law  referred  to,  and  its  right  or  duty  to  en- 
force it.  For  this  reason  it  seems  desirable  and  timely  that  the  public 
should  be  correctly  informed  regarding  the  matter. 

Section  1,  chapter  91  of  the  Public  Statutes,  provides  that  '^  all 
laws  relating  to  the  culture,  preservation,  capture  or  passage  of  fish 
shall  be  known  as  the  laws  relating  to  inland  fisheries ;"  and  section 
3  of  the  same  chapter  provides,  among  other  things,  that  ''  each  of 
the  commissioners  may  personally  or  by  deputy  enforce  all  laws 
regulating  inland  fisheries."  These  provisions  of  law  have  hereto- 
fore been  deemed  sufiScient  warrant  by  the  commissioners  to  conclude 
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that  they  might  jastly  assume  that  the  law  relating  to  Sanday  fishing 
(section  11,  chapter  98  of  the  Public  Statutes)  was  a  law  ^'  relating 
to  the  .  .  .  preservation"  and  '^ capture  ...  of  fish,"  and  there- 
fore that  it  was  not  only  their  right,  but  that  it  was  incumbent  upon 
them,  to  enforce  this  law.  As  a  consequence,  the  law  has  been  as 
vigorously  enforced  as  any  fish  and  game  law  on  the  statute  books, 
until  it  was  considered  necessary  to  take  other  action.  But  recent 
rulings  of  the  lower  courts,  backed  by  a  decision  of  the  Attorney- 
General  of  the  Commonwealth,  establishes  beyond  question  the  fact 
that  the  statute  prohibiting  Sunday  fishing  '^  is  Jiot  a  '  law  relating  to 
inland  fisheries,' "  and  that  the  enforcement  of  this  act  (Public  Stat- 
utes, chapter  98,  section  11)  is  no  more  the  duty  of  one  of  our 
deputies  ^'  than  the  enforcement  of  another  section  of  the  same  act 
found  in  Public  Statutes,  chapter  98,  section  10 :  '  Whoever  on  the 
Lord's  day  discharges  any  firearms  for  sport  .  .  .  shall  be  punished 
by  fine  not  exceeding  ten  dollars."*  A  later  statute  (chapter  116, 
Acts  of  1899)  gives  the  commission  full  authority  to  prevent  hunting 
on  the  Lord's  day,  and  this  will  be  enforced ;  but  this  law  gives  no 
power  to  the  Board  so  far  as  Sunday  fishing  is  concerned. 

The  Fish  and  Game  Commission  has  no  choice  but  to  act  in  accord- 
ance with  law,  as  interpreted  by  the  courts  and  the  highest  official 
legal  authority  in  the  State,  nor  has  it  any  purpose  other  than  to 
abide  by  such  decisions.  Its  authority  for  the  enforcement  of  law 
being  definitely  limited  to  fish  and  game  laws,  and  the  recent  rulings 
and  decisions  having  established  the  fact  that  the  law  relating  to 
Sunday  fishing  is  "  An  act  for  the  better  observance  of  the  Lord's 
day,"  and  not  a  fish  law,  it  was  manifestly  our  duty  to  instruct  our 
deputies  not  to  enforce  a  law  which  we  have  no  right  to  enforce.  To 
ignore  court  rulings  and  the  decision  of  the  highest  legal  authority  in 
the  State  would  be  manifestly  an  error,  to  call  it  by  no  harsher  name ; 
consequently  the  action  taken  by  the  commission  is  in  strict  compli- 
ance with  law,  and  the  wild  tales  that  it  has  attempted  to  ''set  aside 
or  repeal "  the  laws  of  the  Commonwealth  are  too  absurd  to  merit 
notice. 

The  repeal  of  chapter  138,  Acts  of  1891,  at  the  last  session 
of  the  Legislature,  was  ambiguous,  so  far  as  the  practical 
application  of  the  repealing  act  is  concerned,  and  caused  a  wide 
diflference  of  opinion,  even  among  those  most  proficient  in  law, 
as  to  whether  or  not  the  close  season  for  trout  in  Berkshire, 
Hampshire,  Franklin  and  Hampden  counties  should  begin  on 
August  1  or  on  September  1,  The  commission  was  compelled  to 
decide  not  to  interfere  with  trout  fishing  in  the  counties  referred 
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to  until  September  1,  pending  further  legislative  action.  This 
matter  was  definitely  settled  at  the  special  session  in  November 
of  this  year;  the  close  season  for  trout  fishing  begins  on 
August  1  next  year  in  the  four  western  counties  mentioned. 

Result. — As  a  result  of  the  enforcement  of  fish  and  game 
laws  during  last  year  and  this,  the  snaring  of  birds  has  been 
practically  stamped  out ;  Sunday  hunting  has  been  reduced  to 
a  minimum,  as  compared  with  other  years ;  the  marketing  of 
partridge  and  woodcock,  or  their  transportation  out  of  the 
State,  has  been  largely  stopped ;  and  a  reasonable  respect  for 
the  majesty  of  the  law  —  as  applied  to  the  protection  of  fish 
and  game  — has  been  developed.  The  exception  to  this  is 
found  chiefly  among  the  lobster  fishermen  and  some  of  the 
dealers,  who  are  self-destructive,  so  far  as  their  industry  is 
concerned,  and  some  of  them  knowingly  so.  There  are  other 
violations,  as  has  been  shown  elsewhere,  for  we  are  far  from 
ideal  conditions,  and  there  doubtless  have  been  cases  of  selling 
birds  illegally.  But  these  are  the  exceptions,  and  it  may 
safely  be  asserted  that  the  conditions  to-day,  so  far  as  main- 
taining a  respect  for  the  fish  and  game  laws  is  concerned,  have 
never  been  so  good  as  they  are  now. 

That  those  entrusted  with  the  enforcement  of  these  laws,  and 
especially  the  paid  force,  have  been  efficient  and  reasonably 
zealous  is  evidenced  by  the  fact  that  156  arrests  have  been 
made ;  134  convictions  have  been  secured,  with  penalties 
amounting  to  $1,678.16. 

New  Legislation. 

It  is  of  the  utmost  importance  that  the  right  of  search  should 
be  given  to  the  commission  for  the  better  enforcement  of  the 
fish  and  game  laws,  and  also  that  ferrets  illegally  used  or  found 
in  illegal  possession  should  be  confiscated.  It  is  impossible  in 
many  cases  to  fully  apply  the  law  without  some  provision  of 
this  kind.  This  is  too  obvious  to  require  elaboration.  For 
this  reason  ^we  recommend  that  the  following  be  enacted  into 
law:  — 

Section  1.  For  the  purpose  of  enforcing  the  provisions  relative  to 
the  protection  of  fish  and  game,  either  of  the  commissioners  on  fish- 
eries and  game,  personally  or  by  deputy,  may  search  suspected  per- 
sons or  places  for,   seize   and  remove  fish  or  game  taken,  held  or 
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offered  for  sale  in  violation  of  any  of  the  fish  or  game  laws ;  or  may 
seize,  remove  and  destroy  any  ferret  held  or  possessed  in  violation 
of  law. 

Section  2.  All  acts  or  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

Section  22,  chapter  92  of  the  Public  Statutes  should  be 
amended  so  that  it  will  read  as  follows :  — 

Whoever,  except  as  provided  in  the  preceding  section,  takes, 
carries,  sends  or  transports,  or  causes  to  be  taken  or  transported  out 
of  this  Commonwealth  any  of  the  birds  or  animals  protected  by  the 
provisions  of  this  chapter,  which  have  been  illegally  taken  or  killed 
therein,  or  has  in  possession  such  birds  or  animals,  or  either  of  them, 
with  intent  to  take  or  cause  the  same  to  be  taken  out  of  the  Common- 
wealth, shall  be  punished  by  a  fine  of  twenty  dollars  for  every  bird  or 
animal  so  had  in  possession  or  taken  or  caused  to  be  taken  or  sent 
beyond  the  limits  of  the  Commonwealth  as  aforesaid. 

Courtesies. 

This  commission  has  received  from  the  United  States  Fish 
Commission  consignments  of  eggs  of  brook  trout,  rainbow 
trout,  landlocked  salmon  and  pike  perch  ;  also  special  statistics 
of  its  fish-cultural  work  in  this  State,  and  various  publications, 
statistical  and  otherwise. 

The  post-ofiice  authorities  have  courteously  continued  per- 
mission to  display  in  the  post-ofiSces  in  the  State  posters  con- 
taining abstracts  of  fish  and  game  laws.  A  similar  favor  has 
been  shown  by  the  management  of  the  New  York,  New  Haven 
&  Hartford  Railroad,  which  has  permitted  the  display  of  fish 
and  game  law  posters  in  their  stations  throughout  the  State. 

The  various  railroads  traversing  the  State;  particularly  those 
lines  controlled  by  the  Boston  &  Maine  and  the  New  York, 
New  Haven  &  Hartford  companies,  have  very  generously 
carried,  free,  shipments  of  fish,  birds  and  animals  intended  for 
distribution  or  for  propagation.  The  following  circular  was 
issued  by  the  Boston  &  Maine  Railroad :  — 

Boston,  Mass.,  April  22, 1901. 
To  Station  Agents^  Station  and  Train  Baggage  Masters. 

Whenever  fish,  eggs  or  young  fish  in  cans,  pheasants  or  Belgian 
hares  in  crates,  are  presented  at  your  station  for  transportation  by 
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aathorized  agents  of  the  Fish  Commissioners  of  Massachusetts,  New 
Hampshire,  Vermont,  Maine,  or  the  United  States  Fish  Commission- 
ers, yoa  will  forward  the  same  in  baggage  ears  without  charge, 
provided  a  person  accompanies  each  shipment  who  holds  trans- 
portation for  himself.  Train  baggage  masters  will  allow  the  person 
in  charge  of  the  shipment  to  ride  in  baggage  cars  with  the  same  when- 
ever desired. 

Empty  cans  and  crates  will  be  returned  to  original  starting-point 
without  charge. 

Whenever  shipments  are  made,  the  forwarding  agent  will  advise 
this  office,  giving  number  of  cans  or  crates,  and  destination. 

C.  J.  WiGGIN, 

General  Baggage  Agent. 

All  that  has  been  necessary  to  ensure  compliance  with  this 
order,  or  similar  instructions  on  other  roads,  has  been  an  official 
certificate  from  the  commission  that  the  fish,  birds  or  Belgian 
hares,  for  which  free  transportation  is  sought,  are  the  property 
of  the  State. 

Acknowledgments  are  due  Hon*  Andrew  H.  Morrison,  Mr. 
N.  B.  Everett,  Mr.  Charles  M.  Bryant,  Hon.  Arthur  E.  KobertSi 
Hon.  Joseph  E.  Love,  Hon.  John  H.  Casey  and  others  for 
courtesies  extended  to  the  chairman  on  his  visits  to  various 
sections  of  the  State  for  the  examination  of  ponds,  etc. 

Mr.  Thomas  L.  Burney  has  presented  to  the  commission  the 
following  mounted  specimens :  prairie  chicken,  ruffed  grouse, 
pair  of  black  game  (male  and  female),  and  model  of  partridge 
snare  with  snared  bird  on  it. 

Mr.  A.  M.  Nichols  has  presented  the  commission  with  a 
mounted  specimen  of  a  ^uail,  and  a  photograph  of  a  female 
partridge  on  her  nest. 

The  commission  has  been  privileged  to  extend  courtesies  in 
the  following  instances  :  — 

To  the  United  States  Fish  Commission,  permitting  the  col- 
lection of  egg-bearing  lobsters ;  the  operation  of  a  pound  net 
for  scientific  purposes,  etc. 

The  Japanese  legation  in  Washington  was  supplied,  in  com- 
pliance with  its  request,  with  copies  of  the  last  report  of  this 
commission. 

The  commission  has  been  able  to  grant  facilities  to  Mr. 
W.  E.  Castle  of  the  Museum  of  Comparative  Zoology,  at  Cam- 
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bridge,  in  order  to  assist  him   in   solving  certain   scientific 
questions. 

Letters  of  introduction  to  prominent  merchants  and  vessel 
owners  at  Gloucester  have  been  furnished  to  H.  Kato  of  Japan, 
who  is  visiting  this  State  to  study  its  fisheries,  and  brought  a 
letter  of  introduction  to  the  chairman  of  the  commission. 

Deputy  Thomas  S.  Holmes  has  been  authorized  to  collect 
lampreys  to  be  used  for  scientific  purposes  by  the  following 
persons :  Prof.  J.  Percy  Moore,  University  of  Pennsylvania, 
Philadelphia,  Pa. ;  and  Prof.  E.  L.  Mark,  Director  Zoological 
Laboratory,  Harvard  University,  Cambridge,  Mass. 

Permits  have  been  issued  to  the  following  parties  to  collect 
birds  and  eggs:  J.  Bion  Richards,  Fall  River;  Owen  Durfee, 
Fall  River;  A.  C.  Bent,  Taunton;  Mabelle  A.  Brown,  Haver- 
hill ;  Robert  O.  Morris,  Springfield ;  George  H.  Mackay, 
Nantucket ;  Charles  F.  Batchelder,  Boston ;  Fred  H.  Kennard» 
Boston. 

Fourteen  permits  to  take  sand  eels  for  bait  have  been  issued 
to  the  following  citizens  of  Newburyport,  and  one  to  a  citizen 
of  Salisbury :  Charles  F.  Lattime,  W.  H.  Simmons,  Joseph 
Thurlow,  Charles  R.  Couillard,  Frank  L.  Rogers,  Albion  P. 
Hilton,  Warren  G.  Caswell,  Charles  A.  Caswell,  C.  C.  Adams, 
R.  E.  Pierce,  Eldon  G.  Noyes,  Stephen  Caswell,  Charles  H. 
Small  and  Albert  H.  Leet,  of  Newburyport ;  and  William  H. 
Pierce  of  Salisbury. 

J.  W.  COLLINS. 
E.  A.  BRACKETT. 

J.  w.  dela.no. 
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List  of   Commissiokbbs. 


United  States  Commission  op  Fish  and  Fishbribs,  Washington,  D.  C. 

George  M.  Bowers,  Commissioner. 

Irving  H.  Dunlap,  Chief  Clerk. 

Hugh  M.  Smith,  Assistant  in  charge  of  Division  of  Inquiry  respecting 

Food  Fishes. 
W.  de  C.  Ravenel,  Assistant  in  charge  of  Division  of  Fish  Culture. 
C.  H.  Townsend,  Assistant  in  charge  of  Division  of  Statistics. 

Superintendents  of  Untied  Stales  Fisheries  Stations, 

Charles  G.  Atkins,  Craig  Brook,  East  Orland,  Me. 

E.  E.  Race,  Green  Lake,  Me. 

John  W.  Titcomb,  St.  Johnsbury,  Vt. 

Waldo  F.  Hubbard,  Nashua,  N.  H. 

C.  G.  Corliss,  Gloucester,  Mass. 

E.  F.  Locke,  Wood^s  Hole,  Mass. 

J.  Nelson  Wisner  (in  charge).  Battery  Island,  Md. 

L.  G.  Harron  (in  charge),  Bryan's  Point,  Md. 

John  E.  Brown  (in  charge),  Central  Station,  Washington,  D.  C. 

George  A.  Seagle,  Wytheville,  Va. 

Alexander  Jones,  Erwin,  Tenn. 

S.  G.  Worth,  Edenton,  N.  C. 

J.  J.  Stranahan,  Cold  Spring,  Bullochville,  Ga 

Livingston  Stone,  Cape  Vincent,  N.  Y. 

S.  W.  Downing,  Put-in-Bay,  O. 

Frank  N.  Clark,  Northville,  Mich. 

S.  P.  Wires,  Duluth,  Minn. 

R.  S.  Johnson,  Manchester,  la. 

Dr.  S.  P.  Bartlett,  Quincy,  111. 

H.  D.  Dean,  Neosho,  Mo. 

John  L.  Leary,  San  Marcos,  Tex. 

DeWitt  C.  Booth,  Spearfish,  So.  Dak. 

E.  A.  Tulian,  Leadville,  Col. 

James  A.  Henshall,  Bozeman,  Mont. 

H.  H.  Buck,  Baker  Lake,  Wash. 

Edgar  N.  Carter,  Clackamas,  Ore. 

Giles  H.  Lambson,  Baird  and  Battle  Creek,  Cal. 
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Arkansas. 

H.  H.  Rotaken,  President, Little  Rock. 

W.  B.  Worthen,  Secretary  and  Treasurer,      .        .  Little  Rock. 

Caltkoknia. 

« 

H.  W.  Keller,  President, Santa  Monica. 

W.  W.  Van  Arsdale, San  Francisco. 

W.  E.  Gerber, Sacramento. 

Colorado. 

Qame  and  Fish, 

Charles  W.  Harris, Denver. 

A.  A.  Gordon,  Secretary, Denver. 

T.  J.  Holland,  Superintendent  of  Hatcheries,  .    Denver. 

Connecticut, 

George  T.  Mathewson,  President, Thompson ville. 

Robert  G.  Pike, Middletown. 

E.  Hart  Geer, Hadlyme. 

Delaware. 

E.  G.  Shortlidge, Wilmington. 

J.  Thomas  Lowe, Little  Creek. 

Florida. 

John  Y.  Detwyler,  President, New  Smyrna. 

John  G.  Ruge,  Secretary, Apalachicola. 

Georgia. 
A.  T.  Dallis,  Superintendent  of  Fisheries,    .        .        .    LaGrange. 

Illinois. 

Nathaniel  H.  Cohen,  President, Urbana. 

S.  P.  Bartlett,  Secretary  and  Superintendent,               .    Quincy. 
A.  F.  Gartz, Chicago. 

Indiana. 
Z.  T.  Sweeney, Columbus. 

Iowa. 

Fish  and  Game, 

George  E.  Delavan,  Warden, Esther  ville. 

L.  and  A.  S.  Peterson,  Assistants. 
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Kansas. 
George  W.  Wiley, Meade. 

Madte. 

Fish  and  Oame. 

L.  T.  Carleton,  Chairman, Winthrop. 

Henry  O.  Stanley, Dixfield. 

Edgar  £.  Ring,  .        .        .        .        .  .    Orono. 

Sea  and  Shore  Fisheries, 
A.  R.  Nickerson, Boothbay  Harbor. 


• 


Maryland. 

Jesse  W.  Downey, New  Market. 

Clarence  L.  Vincent, Snow  Hill. 

Massachusetts. 

Joseph  W.  Collins,  Chairman, Boston. 

Edward  A.  Brackett,  Secretary, Winchester. 

John  W.  Delano,  Superintendent  of  Hatcheries, .        .  Marion. 

Office,  State  House,  Boston,  Mass. 

Michigan. 

F.  B.  Dickerson,  President, Detroit. 

H.  W.  Davis Grand  Rapids. 

"George  M.  Brown, Saginaw. 

Seymour  Bower,  Superintendent, Detroit. 

George  D.  Mussey,  Secretary, Detroit. 

J.  H.  Johnson,  Treasurer, Detroit. 

Minnesota. 

Oame  and  Fish  Commissioners.    (Office  at  Capitol.) 

Uri  L.  Lamprey,  President, St.  Paul. 

W.  P.  Hill,  Vice-President, Fairmont. 

D.  W.  Meeker,  Secretary, Moorhead. 

H.  G.  Smith,  Treasurer, Winona. 

S.  F.  Fullerton,  Executive  Agent, St.  Paul. 

Missouri. 

Samuel  T.  Rathell,  Chairman, St.  I^uis. 

Dr.  P.  L.  Hurt, Boonville. 

J.  R.  Hairston, Fayette. 

£.  P.  Yenawine, St.  Joseph. 
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J.  T.  Crisp, Independence. 

Philip  Koplin,  Jr.,  Superintendent,        .        .        .        .St.  Louis. 
M.  E.  O'Brien,  Superintendent, St.  Joseph. 

Nebraska. 

Game  and  Fish  Commission. 

Ezra  P.  Sarage,  Commissioner, Lincoln. 

George  B.  Simpkins,  Chief  Deputy,       ....  Lincoln. 

W.  J.  O'Brien,  Superintendent  of  Hatcheries,      .        .  South  Bend. 

New  Hampshire. 

Nathaniel  Wentworth,  Chairman, Fludson  Centre. 

W.  H.  Shurtleflf, Lancaster. . 

C.  B.  Clarke, Concord. 

New  Jerset. 

Howard  P.  Frothingham,  President  and  Treasurer,     .  Pompton  Lakes. 

William  A.  Halsey, Newark. 

Benjamin  P.  Morris, Long  Branch. 

Richard  T.  Miller, Camden. 

George  Riley,  Protector, Newark. 

New  York. 

Forest,  Fish  and  Oame. 

Timothy  L.  Woodruff, Brooklyn. 

DeWitt  C.  Middleton, Watertown. 

Charles  H.  Babcock, Rochester. 

John  D.  Whish,  Secretary, Albany. 

Ohio. 

J.  L.  Rodgers,  President, Columbus. 

A.  J.  Hazlett, Bucyrus. 

C.  E.  Buroker, .  St.  Paris. 

Albert  Brewer, Tiffin. 

J.  C.  Burnett, Sabina. 

L.  H.  Reutinger,  Secretary  and  Chief  Warden,       .        .  Columbus. 

Oregon. 

Fish  Commission, 

Governor,  T.  T.  Geer, Salem. 

Secretary  of  State,  F.  I.  Dunbar, Salem. 

State  Treasurer,  C.  S.  Moore,  .        .        .        .        .        .  Salem. 

L.  P.  W.  Quimby,  Game  and  Forestry  Warden,      .        ,  Portland. 

H.  G.  VanDusen,  Master  Warden, Portland. 
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Pennstlyania. 

Fisheries  Commissum, 

S.  B.  Still  well,  President, Scranton. 

D.  P.  Corwin,  Secretary, Pittsburgh. 

H.  C.  Demuth,  Treasurer, Lancaster. 

James  A.  Dale,  Corresponding  Secretary,  .  York. 

John  Hamberger Erie. 

James  W.  Correll, Easton. 

• 

Oame  Commission. 

William  M.  Kennedy,  President, Pittsburgh. 

C.  K.  Sober, I^wisburg. 

James  H.  Worden, Harrisburg. 

E.  B,  Westfall ,  Williamsport. 

Charles  B.  Penrose, Philadelphia. 

J.  O.  H.  Denney, Ligonier. 

Joseph  Kalbfns,  Secretary, Harrisburg. 

Rhode  Island. 

J.  M.  K.  Southwick,  President, Newport. 

Henry  T.  Root,  Treasurer, '  Providence. 

Charles  W.  Willard, Westeriy. 

A.  D.  Mead,  Brown  University, Providence. 

William  P.  Morton,  Secretary, Providence. 

Adelbert  D.  Roberts, Woonsocket. 

William  H.  Boardman, Central  Falls. 

Utah. 

John  Sharp, Salt  Lake  City. 

Vermont. 

John  W.  Titcomb, '      .  St.  Johnsbury. 

£.  A.  Davis,      . Bethel. 

Virginia. 

Frank  Fletcher,  Chairman, Jenkins  Bridge. 

Seth  F.  Miller,  Secretary, Foster. 

John  A.  Curtis, Richmond. 

George  B.  Keezell, Keezelltown. 

Pembroke  Pettit, Palmyra. 

Washington, 

Governor,  John  R.  Rogers, Tacoma. 

State  Treasurer,  C.  W.  Maynard, Tacoma. 

A.  C.  Little,  Commissioner, Tacoma. 
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Wisconsin. 

Governor,  Robert  M.  LaFollette,  ex-officio,    .        .        .  Madison. 

Edwin  E.  Bryant,  President, Madison. 

William  J.  Starr, Eau  Claire. 

Calvert  Spensley,  Treasurer, Mineral  Point. 

James  J.  Hogan, La  Crosse. 

Henry  D.  Smith, Appleton. 

Currie  G.  Bell, Bayfield. 

Edward  A,  Birge,  Secretary,  ex-offioio,  Professor  of 

Zoolog}',  University  of  Wisconsin,      ....  Madison. 

James  Nevin,  Superintendent, Madison. 

Wyoming. 

Albert  Nelson,  State  Game  Warden,       ....  Grovont. 

S.  H.  Campbell,  Superintendent  Fish  Hatchery,  District 

No.  1, Laramie. 

C.  W.  Morgareidge,  Superintendent  Fish  Hatchery,  Dis- 
trict No.  2, Sheriden. 
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[B.] 

A  Report  upon  the  Scientific  Basis  of  the  Lob- 
ster Industry,  the  Apparent  Causes  of 
rrs  Decline,  and  Suggestions  for 
improving  the  Lobster  Laws. 


BT    DR.    GEORQB    W.   FIELD,   LECTURER    ON    ECONOMIC    ZOOLOGY    IN    THE 

MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 


Letter  of  Transmittal, 


MAS6ACHr8BTT8  IN8TITX7TB  OF  TbOUMOLOOT, 

Boston,  Dec.  18,  1901. 
Hon.  J.  W.  Collins,  Chairman^  Department  of  Fisheries  and  Oame, 

My  Dear  Sir  :  —  In  accordance  with  the  request  of  His  Excellency 
Grovemor  Crane,  and  of  your  honorable  commission,  I  have  prepared 
a  concise  report  upon  the  scientific  basis  of  the  lobster  industry  and 
the  apparent  causes  of  its  decline,  and  have  suggested  a  plan  for 
future  legislation. 

In  its  preparation  I  have  been  influenced  by  no  considerations 
whatever  except  a  sincere  desire  to  forward  the  best  interests  of  the 
whole  Commonwealth,  by  checking  the  rapid  decline  of  the  lobster 
supply  and  by  restoring  the  lobster  to  the  position  it  once  held  as  a 
wholesome  and  delicious  food  for  the  people  at  large,  rather  than  to 
permit  it  to  become  merely  a  delicacy  for  the  tables  of  the  rich. 

From  the  scientific  point  of  view  I  find  that  the  cause  of  the  decline 
appears  to  be  a  simple  one,  viz.,  that  we  are  catching  the  wrong  lob- 
sters. We  should  protect  the  adults  Instead  of  the  young.  In  most 
other  industries  which  furnish  food  for  man  we  use  the  scientific  and 
therefore  common-sense  practice  of  keeping  adult  plants  and  animals 
for  seed  and  breeders,  and  use  the  young  as  food ;  as,  for  example,  in 
the  case  of  the  domestic  fowl,  geese,  turkeys,  ducks,  pigeons,  cattle, 
pigs,  etc.,  and  with  lettuce,  cabbage,  beets,  turnips,  sweet  corn  and 
other  garden  vegetables.  In  other  cases,  where  there  is  an  over-sup- 
ply of  mature  plants  or  animals,  we  save  '^enough  for  seed"  and 
eat  the  others,  —  wheat,  com,  potatoes,  sheep,  etc.  In  many  other 
cases  besides  that  of  the  lobster  the  neglect  to  follow  this  rule  has  led 
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to  a  noticeable  decline,  viz.,  in  trout,  game, .dams,  etc.,  and  in  time 
protection  of  adalts  must  probably  be  applied  to  all  useful  species. 

It  is  believed  that  this  report  will  show^  the  correctness  of  some  at 
least  of !the  opinions  of  those  who  favor  a*close  season ;  and  of  some 
of  the  opinions  of  those  who  favor  a  9  or  a  10 J  inch  law ;  and  by  in- 
dicating how  these  various  opinions  should  be  reconciled  and  brought 
together  in  one  law  based  upon  science  and  a  knowledge  of  human 
necessities,  as  well  as  of  the  natural  history  of  the  lobster,  some 
small  service  may  have  been  performed. 

Respectfully  yours,  George  W.  Field. 

Evidence  of  the  Decline. 

Convincing  evidence  of  the  decline  of  the  lobster  supply  meets  any 
one  who  makes  an  unbiassed  canvass  of  the  question,  or  even 
compares  the  conditions  in  1880  and  1901.  Trustworthy  figures 
show  that  the  annual  catch  in  the  United  States  has  diminished  from 
81,000,000  pounds  in  1889  to  15,000,000  pounds  in  1899,  — a  loss  of 
52  per  cent.  This  loss  is  borne  directly  by  the  fishermen.  Meantime, 
the  cost  at  first  hand  to  the  consumer  has  more  than  doubled,  —  a 
burden  which  falls  upon  the  people  who  should  use  lobsters  as  food 
or  bait,  while  at  the  same  time  this  increased  price  does  not  make 
good  the  loss  to  the  fishermen. 

The  continued  shrinkage  of  the  lobster  crop  aroused  serious  appre- 
hension as  early  as  1874^  Discussions  as  to  ways  and  means  to 
check  the  decline  and  remedy  the  defects,  even  then  already  evident, 
crystallized  into  legislation.  The  present  lobster  laws  came  into 
existence  for  the  definite  purpose  of  maintaining  an  adequate  supply 
of  lobsters  for  the  local  population.  The  persons  immediately  inter- 
ested are  not  fishermen  and  lobster  dealers  alone,  but  the  entire 
population.  It  is  not,  therefore,  a  question  to  be  dealt  with  upon  per- 
sonal or  selfish  grounds,  either  in  the  interest  of  certain  individuals 
or  classes  or  communities.  Action  should  be  based  upon  broad  and 
correct  economic  principles,  upon  scientific  practice  and  common 
sense,  upon  definite  and  adequate  knowledge  of  the  value  of  the  lob- 
ster as  a  commodity  and  a  food,  of  the  possibilities  and  legitimate 
demands  of  the  lobster  industry,  of  the  conditions  imposed  by  the 
natural  history  of  the  lobster,  and  of  the  laws  of  human  economy, 
rather  than  upon  any  merely  transitory,  arbitrary,  personal,  local  or 
political  considerations. 

Causes  of  the  Decline. 

The  causes  of  the  growing  scarcity  and  the  yearly  diminishing 
average  size  of  the  lobsters  caught  are  found  in:  (1)  The  natural 
demand^  arising  from  an  increasing  population  and  from  the  stimulus 
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of  caliDary  ingenaity,  resolting  in  salads  and  the  chafing  dish.  This 
legitimately  increased  demand  has  not  been  met  by  a  eorreepondingly 
increased  source  of  supply.  (2)  The  existing  laws^  for  the  reason 
that  the  destruction  of  adalts  has  been  permitted.  The  present  laws, 
with  their  practical  diflSculties  of  enforcement,  have  had  an  adequate 
trial.  The  decline  of  the  lobster  industry  demonstrates  that  these 
laws  have  proved  ineflQcient  for  increasing  or  even  for  maintaining 
the  supply,  and  for  the  bettering  of  the  conditions  to  meet  which 
these  laws  were  instituted.  The  chief  defect  of  the  present  laws 
seems  to  lie  in  permitting  the  destruction  of  adults. 

That  the  industry  is  one  which  is  worthy  of  the  deepest  concern 
and  most  careful  consideration  is  evinced  by  the  magnitude  of  these 
fisheries,  the  financial  returns  therefrom,  and  by  the  widespread  in- 
terest, and  even  solicitude,  of  the  public,  when  the  facts  of  the  decline 
of  the  industry  and  the  growing  scarcity  of  lobsters  become  unmistak- 
ably evident.  The  statistics  of  the  United  States  Fish  Commission 
for  1900  indicate  that  in  New  England  and  New  York  State  4,348 
men  gained  a  livelihood  from  the  lobster  trade ;  and  that  the  value, 
of  the  catch  at  first  hand  was  $1,890,579  in  Maine,  New  Hampshire, 
Massachusetts,  Rhode  Island,  Connecticut  and  New  York.  But  in 
addition  to  those  directly  engaged  in  the  industry  practically  the 
entire  population  is  immediately  interested  in  the  lobster  either 
as  a  source  of  income  or  as  a  delicious  food.  The  class  numerically 
and  financially  most  interested  is  the  great  consuming  public,  because 
it  is  to-day  compelled  to  pay  four  or  five  times  the  price  current  thir- 
teen years  ago,  and  too  often  is  forced  to  forego  altogether  this 
wholesome  and  palatable  food,  which  was  formerly  readily  available 
to  the  workingman.  Man  himself  has  made  the  lobster  to-day  a 
rich  man's  delicacy;  while  the  total  financial  returns  to  the  fisher-, 
men  have,  on  the  average,  constantly  diminished,  at  least  in  Massa- 
chusetts, for  the  reason  that  the  increased  scarcity  has  more  than 
wiped  out  the  profit  from  the  increased  selling  price,  and  to-day  in- 
telligent and  honest  fishermen  are  finding  themselves  deprived  of  a 
means  of  livelihood  by  the  failure  of  the  lobster  fishery.  It  is  to 
protect  these  men  who  already  have  time  and  money  invested  in  the 
lobster  industry,  and  above  all  the  consuming  public,  that  adequate 
laws  have  become  necessary. 

Suggestions  for  Remedial  Legislation. 

Of  the  suggestions  for  legislation  to  check  this   decline,  seven, 
either  singly  or  in  combination,  appear  to  be  especially  prominent :  — 

1.  A  close  season  for  a  portion  of  each  year,  or  for  a  term  of  years. 

2.  The  continuance  of  the  present  10^  inch  law,  under  more  effec- 
tive enforcement. 
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8.  The  subBlitution  of  a  9  inch  law. 

4.  The  prohibition  of  the  killing  of  egg-bearing  lobsters. 

5.  T^e  prohibition  of  the  killing  of  any  female  lobsters. 

6.  The  removal  of  all  restrictions  as  to  catching. 

And  finally,  as  an  entirely  new  proposition,  which  I  personally 
venture  to  advance,  — 

7.  The  protection  of  all  adult  lobsters  above  the  breeding  age,  and 
the  removal  of  restrictions  on  the  catching  of  the  immature  which  are 
of  satisfactory  marketable  size. 

It  is  self-evident  that  a  just  and  adequate  law  should  be  one  which 
meets  the  most  requirements,  wherever  identical  conditions  obtain ; 
and  if  such  a  law  can  be  devised,  the  chances  of  securing  uniform 
legislation  throughout  the  lobster-producing  districts  will  be  vastly 
improved. 

An  impartial  balancing  of  the  merits  and  defects  of  the  several 
propositions  is  here  attempted  :  — 

1 .  A  Close  Season.  —  (a)  For  a  portion  of  the  year.  This  is  usu- 
ally the  first  resort,  based  on  the  argument  that,  inasmuch  as  a 
decline  is  caused  by  the  killing  of  too  many  individuals,  a  close 
season  must  tend  to  restrict  the  number  killed  ;  and  if  the  killing  is 
entirely  prohibited  during  the  breeding  season,  the  number  of  young 
which  may  be  produced  is  likely  to  be  increased.  A  close  season 
may  bring  very  manifest  and  satisfactory  results  in  cases  when  the 
animal  is  a  rapid  breeder,  or  where  the  young  reach  maturity  in  a 
short  time,  say  within  one  year.  But  it  is  by  no  means  safe  to  argue 
that  therefore  a  close  season  is  equally  applicable  for  checking  the 
numerical  decline  of  every,  or  any  particular,  animal.  This  is  notably 
true  of  the  lobster.  A  close  season  must  fail  to  bring  the  expected 
results,  for  the  reason  that  the  lobster  is  a  slow  breeder,  laying  eggs 
but  once  in  two  years,  and  carrying  these  eggs,  attached  to  the 
modified  legs  under  the  abdomen,  for  ten  or  eleven  months  after  lay- 
ing ;  while  the  young  require  probably  from  four  to  seven  years  to 
reach  maturity  and  to  attain  a  length  of  7  to  10  inches. 

Even  in  Massachusetts  there  may  be  practical  difficulties  in  decid- 
ing upon  a  date  for  beginning  and  ending  the  close  season,  on  account 
of  the  various  opinions  as  to  how  long  such  a  close  season  should  be, 
and  from  the  fact  that  the  lobster  catching  begins  south  of  Cape  Cod 
earlier  than  it  does  on  the  north  shore.  This  ground  for  discord 
increases  somewhat  if  the  regions  for  which  uniform  laws  are  neces- 
sary are  as  far  separated  as  New  York  and  Newfoundland. 

Further,  since  the  lobster  breeds  but  once  in  two  years,  and  carries 
the  eggs  from  ten  to  eleven  months  after  laying,  it  manifestly  can 
make  no  difference  to  the  race  whether  the  young  are  destroyed  as 
unlaid  eggs,  as  eggs  recently  laid  or  as  eggs  just  on  the  eve  of  hatch- 
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ing.  The  chief  valae  of  the  close  season  to  the  lobster  is  that  fewer 
lobsters  may  be  caught;  but  the  lobstermen  and  the  public  bear 
the  burden,  while  the  lobster  does  not  get  a  commensurate  benefit. 

A  further  defect  of  a  close  season  during  a  portion  of  the  year  is 
the  fact  that  the  lobster  is  especially  convenient  for  human  food  dur- 
ing the  warm  season,  and  there  has  been  found  thus  far  no  satisfac- 
tory substitute ;  the  cost  and  practical  difficulties  of  transportation, 
apart  from  other  considerations,  shut  out  for  the  present  the  cray- 
fish, crabs,  shrimps  and  the  spiny  lobster  of  our  southern  coast. 

Finally,  the  fundamental  defect  of  a  dose-season  law  is  that  it  re- 
stricts the  demand  but  does  not  adequately  and  economically  increase 
the  supply.  The  aim  of  sound  economic  legislation  sliould  be  to  in- 
crease the  supply  without  limiting  the  demand.  Laws  prescribing 
close  seasons,  restrictions  in  times  and  methods  of  catching,  pro- 
hibition of  canning  or  otherwise  limiting  the  demand  should  be  the 
last  resort,  and  then  only  after  it  has  been  found  that  efforts  to  in- 
crease the  supply  are  futile. 

Aside  from  the  practical  diflScnlties  of  securing  a  close  season 
throughout  the  lobster  range,  and  enforcing  the  laws,  the  value  of 
the  close  season  to  the  lobster  as  a  race  is  commensurate  with  the 
duration  of  this  close  season.  The  longer  it  extends,  the  better  for 
the  lobster  but  the  worse  for  man.  The  burden  upon  investments 
in  the  lobster  fisheries  is  increased.  The  absence  of  the  lobster  from 
the  human  food  supply  is  felt  by  the  public.  Yet  all  this  is  of  little 
avail,  for  the  effects  of  the  close  season  are  not  permanent.  The 
causes  of  the  decline  have  not  been  removed.  The  lobsters,  through 
a  close  season,  either  from  one  to  six  months  each  year,  or  for  a  con- 
tinued series  of  years,  may  have  a  chance  to  *^  catch  up,"  only  to  be 
themselves  ^^  caught  up "  with  redoubled  energy,  resulting  in  a 
glutted  market,  and  consequent  economic  waste  for  a  time,  with  the 
certainty  of  a  rapid  return  to  the  former  conditions  which  made  a 
close  season  necessary. 

(&)  Close  season  for  a  term  of  years.  Most  of  the  foregoing  state- 
ments apply  also  to  a  close  season  of  a  term  of  years.  The  primary 
inherent  defects  in  the  close  season  are  that  it  does  not  reach  the 
cause  of  the  decline,  and  it  fails  to  recognize  the  fact  that  the  lob- 
ster can  and  should  be  reckoned  as  a  perennial  and  perpetual  food  for 
man.  Human  efforts  can  so  control  conditions  that  the  supply  may 
be  large  or  small.  In  my  opinion,  by  taking  proper  measures  the 
lobster  supply  can  be  made  abundant  and  continuous,  instead  of 
intermittent. 

2  and  8.  Continuance  of  Present  Length  Law  or  Substitution  of 
Another,  — The  9  and  10^  inch  laws  are  the  ones  which  have  met 
widest  favor.    They  are  identical  in  inconvenience  of  application  and 
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hi  difficulty  of  enforcement.  So  far  as  aiding  the  maintenance  of  the 
lobster  'supply,  the  advantage  is  with  the  10^  inch  law,  for  the  reason 
that  it  gives  the  lobster  a  chance  to  breed  once  or  perhaps  twice  more 
than  does  the  9  inch  law.  Further,  the  9  inch  law  exposes  to  capture 
a  greater  number  of  individuals,  and  is  therefore  the  worse  for  the 
lobster  and  better  for  man.  *'The  worse  for  the  lobster "  must, 
however,  be  interpreted  as  being  also  worse  for  the  future  of  the 
fishery ;  and  ^^  the  better  for  man ''  understood  as  better  only  in  a 
purely  selfish  sense, — better  to-day,  but  plainly  discounting  the  future, 
and  tending  to  remove  the  lobster  from  our  list  of  available  foods. 

Neither  the  9  inch  law  in  New  York,  the  9  inch  and  ^'  female  lob- 
ster  with  spawn  attached  "  in  Connecticut,  9  inch  and  a  closed  season 
in  Rhode  Island,  10^  inch  in  Massachusetts,  10^  inch  and  **  female 
lobsters  while  carrying  their  spawn  or  hatching  their  young ''  in  New 
Hampshire,  10}  inch  since  1897  in  Maine,  nor  the  10}  inch  and  a  closed 
season  from  June  30  to  January  14  in  the  Maritime  Provinces,  has 
prevented  the  continued  rapid  decline  in  (1)  the  number  of  lobsters 
Caught,  (2)  the  average  size  of  the  lobsters  caught,  (3)  the  average 
number  of  egg-bearing  females  reported,  (4)  the  number  of  persons 
who  can  depend  upon  the  fisheries  for  support,  or  (5)  has  checked 
the  rapid  rise  in  the  price  of  lobster  meat. 

'  Further,  these  laws  have  been  found  by  experience  to  be  difficult 
of  application  and  expensive  in  enforcement  and  alike  disagreeable 
to  officer  and  offender.  The  comparatively  unimportant  difference  in 
the  size  limits  (9  inches  and  10}  inches)  has  led  to  considerable  local 
excitement,  petty  bickering  and  jealousies,  and  not  a  little  ''  prac- 
tical  politics,"  with  unfortunate  results. 

'  The  sole  apparent  merit  of  this  law  seems  to  be  that  it  does  pre- 
vent the  catching  of  some  lobsters ;  just  how  many  is  dependent  upon 
the  honor  of  the  fishermen  and  the  means  of  enforcing  the  law.  Its 
greatest  defect,  and  from  a  scientific  point  of  view  an  irreparable 
one,  consists  in  the  fact  that  it  affords  no  protection  to  those 
lobsters  which  most  need  protection,  —  the  mature  breeding  indi- 
viduals, —  but  rather  puts  a  premium  on  their  capture  through  tacitly 
specifying  that  only  adults  a6ove  the  breeding  age  shall  be  killed. 
What  would  be  the  effect  upon  our  supply  of  poultry  and  eggs  if  a 
law  should  be  made  *'  protecting"  poultry  under  one  year,  or  under 
a  certain  size  or  weight?  It  absolutely  ignores  the  biological  laws 
which  man  has  found  by  experience  to  be  of  utmost  importance 
whenever  it  has  become  necessary  to  increase  the  natural  food  supply 
to  meet  the  increasing  population, — the  protection  of  the  adult 
animal  in  order  to  secure  a  supply  of  young  of  that  species. 

Some  of  these  biological  principles  which  should  be  considered  in 
this  connection  are  :  — 
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(a)  Haman  experience  indicates  that  the  worid's  demand  for  food 
is  continually  increasing.  This  condition  must  be  met  by  increasing 
the  supply  rather  than  by  limiting  the  demand. 

(&)  Man  is  a  particularly  destructive  agent  when  he  comes  as  an 
enemy  of  the  breeding  plant  or  animal,  and  almost  inevitably  upsets 
the  equilibrium  of  nature  apd  causes  a  decline  in  the  source  of  supply 
(wild  food  plants  and  animals),  until  artificial  cultivation  or  restric- 
tive laws  protect  the  mature  breeding  plants  or  animals  which  alooe 
can  maintain  the  supply. 

(c)  Man  has  met  these  conditions  by  the  domestication  of  certain 
plants  and  animals,  and  by  devising  artificial  methods  of  increasing 
production,  through  propagation  and  care  of  the  breeding  adults  and 
the  growing  young. 

(d)  A  basal  necessity  is  either  to  save  sufiScient  seed  to  ensure  a 
crop  for  the  following  year,  or  to  protect  the  adult  breeding  plants  or 
animals  to  ensure  progeny.  The  plants  or  animals  are  used  as  food 
only  when  they  are  of  least  value  as  breeders,  —  before  sexual  ma- 
turity or  during  the  age  of  decline,  —  or  when  for  any  reason  a  local 
surplus  of  breeding  animals  exists. 

4.  The  Prohibition  of  the  Killing  of  Egg-hearing  Lobsters. — To 
prohibit  the  killing  of  any  egg-bearing  lobsters  is  good  legislation  so 
far  as  it  goes,  but  it  is  open  to  the  objection  that  it  pushes  into  promi- 
nence the  temptation  to  comb  off  the  eggs,  and  thus  make  the  lobster 
a  marketafble  one.    It  has  practical  diflQculties  of  enforcement. 

5.  The  Prohibition  of  the  Killing  of  Any  Female  Lobsters,  —  The 
prohibition  of  the  killing  of  any  female  lobster  would  promise  more 
effectiveness  were  it  not  for  the  fact  that  it  involves  catching,  and  a 
subsequent  sorting  and  liberation.  Though  this  sorting  can  be  done 
quickly  and  easily,  a  lobster  in  the  hand  is  not  willingly  parted  with, 
and  the  temptation  is  very  great  to  keep  every  lobster  until  the  prox- 
imity of  an  inspector  threatens. 

6.  The  Removal  of  All  Restrictions  as  to  CaJtching,  —  The  proposal 
to  remove  all  restrictions  as  to  catching  lobsters  must  inevitably  lead 
to  destruction -of  the  industry,  unless  a  suflScient  artificial  supply  can 
be  maintained  to  meet  the  demand,  and  thus  far  this  seems  impracti- 
cable. Certainly  satisfactory  results  have  not  been  reached  in  the 
case  of  the  lobster,  though  further  investigation  and  examination 
must  yield  far-reaching  results. 

7.  The  Protection  of  All  Adult  Lobsters  above  the  Breeding  Age^ 
etc. — The  method  of  protecting  all  the  adults,  and  catching  only  a 
portion  of  the  young,  promises  very  satisfactory  results  in  the  case 
of  the  lobster,  for  the  reasons :  — 

(1)  That  the  period  of  immaturity  is  long.  Professor  Herrick 
found  that  the  rate  of  growth  varies  with  individuals  and  with  the 
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surroundings.  At  the  time  of  hatching  about  ^  of  an  inch  long 
(7.84  mm.),  the  young  increases  at  each  moult  about  15.3  per  cent. ; 
moultd  fourteen  to  seventeen  times  during  the  first  year,  and  after 
twenty-five  to  twenty-six  moults,  in  about  five  years,  it  becomes  a 
9  to  10^  inch  lobster,  and  reaches  sexual  maturity, 

(2)  That  the  ratio  of  the  biological,  i.e.,  reproductive,  value  in- 
creases very  rapidly  after  the  size  of  9  to  10  inches  has  been  reached, 
as  shown  by  Professor  Herrick's  table.  The  majority  of  lobsters  begin 
to  lay  eggs  when  8  to  10  inches  long,  from  5,000  to  10,000  eggs  once 
in  two  years;  at  12  inches  long,  about  20,000;  at  14  inches  long, 
about  40,000.  The  largest  number  of  eggs  recorded  by  Herrick  is 
97,440,  for  lobsters  15  and  16  inches  long. 

(3)  The  number  of  enemies  diminishes  very  rapidly  as  the  lobster 
increases  in  size.  The  surface-feeding  fish  swallow  the  just  hatched 
fry  by  the  thousand.  After  six  or  eight  weeks  the  scattered  survivors 
eke  out  a  precarious  existence  under  and  among  the  rocks,  a  prey  to 
numerous  fishes,  crabs  and  even  their  own  brethren.  For  the  next 
two  or  three  years  life  is  ever  full  of  dangers,  particularly  from  the 
bottom- feeding  fish,  —  the  cod,  sea  bass,  etc. ;  but  the  number  of 
enemies  becomes  rapidly  smaller,  and  if  the  lobster  escapes,  and  8 
inches  is  reached,  a  green  old  age  and  a  life  of  biological  usefulness 
through  propagating  a  normal  number  of  descendants  are  practically 
certain.  Almost  the  sole  enemy  is  man ;  but  he  is  worse  than  all 
others  combined,  for  he  steps  in  and  thwarts  nature  at  the  very 
moment  of  her  triumph.  By  continued  killing  of  the  adults  he  may 
exterminate,  indeed,  he  has  already  wiped  out,  entire  races  and 
species,  such  as  the  great  auk,  Steller*s  sea  cow,  etc. 

Suggestions  for  New  Legislation. 

The  logical  basis,  then,  for  the  law  necessary  to  ensure  the  con- 
tinuance of  our  lobster  supply,  is  :  — 

1.  Protect  the  adults.  Catch  only  the  small  lobsters^  not  the  large 
ones. 

2.  Protect  enough  of  the  young  to  ensure  a  sufiScient  number  of 
adults. 

3.  Protect  those  below  a  size  which  experience  has  shown  to  be 
adapted  for  economic  use,  say  6  inches. 

4.  Use  only  a  legal  standard  pot,  having  the  opening  of  such  size 
as  to  prevent  the  entrance  of  a  lobster  say  above  9  or  10  inches,  and 
with  slats  far  enough  apart  and  numerous  enough  to  insure  the  escape 
of  all  lobsters  less  than  about  6  inches.  Fix  a  date  when  all  pots 
shall  conform  to  the  standard. 

5.  Penalize  the  possession  or  sale  of  lobsters  above  10  inches  and 
below  6  inches,  and  of  pots  not  conforming  to  the  legal  standard. 
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6.  Discourage  the  ase  of  the  lobster  as  bait  for  fish. 

7.  If  possible,  combine  the  above  with  the  longest  practicable  closed 
season,  for  the  purpose  of  permitting  the  lobster  to  regain  the  normal 
numbers  in  the  shortest  time.  The  protection  of  adults  may  then  be 
expected  to  be  effective  in  maintaining  the  supply  of  young,  and  thus 
prevent  the  rapid  decrease  which  would  inevitably  follow  at  the  end 
of  a  close  season ;  and,  by  furnishing  a  continual  steady  supply,  relieve 
the  condition  of  '^  either  a  feast  or  a  famine,"  which  so  often  accom- 
panies dose-season  laws.  The  prohibition  of  the  taking  of  any  female 
lobsters,  whether  with  or  without  eggs,  will  be  an  additional  advan- 
tage. 

8.  Establish  a  State  committee,  to  co-operate  with  similar  com- 
mittees from  the  other  lobster-producing  States  and  the  British  Mari- 
time Provinces,  for  considering  the  advantages  and  possibilities  of 
uniform  lobster  laws,  for  co-ordinated  investigations  of  the  important 
economic  facts  in  the  natural  history  of  the  lobster,  and  for  devising 
improved  methods  of  artificial  lobster  culture.  Rhode  Island  is 
obtaining  very  valuable  and  practical  results  on  some  important 
phases  of  the  question  under  the  direction  of  Professor  Mead. 

The  chief  apparent  objections  are :  — 

(1)  That  such  a  proposal  as  has  been  outlined  is  too  radical,  too 
great  a  departure  from  precedents  and  from  the  laws  in  force  in 
other  States.  To  this  it  may  be  answered  that  the  existing  lobster 
laws  have  little  common-sense  foundation;  they  have  been  based 
upon  misconceptions,  and  often,  no  doubt,  upon  ignorance  and  local 
politics ;  they  are  directly  contrary  to  scientific  experience,  and  the 
continued  decline  of  the  lobster  industry  has  proved  them  to  be  in- 
effective for  the  purposes  for  which  they  were  instituted.  They  are 
based  neither  upon  the  laws  of  human  economy  or  the  natural  history 
of  the  lobster. 

(2)  It  has  been  claimed  that  *'  such  laws  as  those  proposed  would 
lead  to  the  capture  of  all  the  lobsters."  At  first  an  actually  greater 
number  of  lobsters  would  undoubtedly  come  into  the  market;  but 
the  increased  number  of  individuals  killed  would  not  result  in  such 
an  increased  weight  as  to  materially  affect  market  conditions,  and 
the  productive  capacity  of  the  protected  Individuals  would  be  ex- 
pected to  more  than  offset  the  apparent  loss  from  the  marketing  of 
immature  individuals.  In  other  words,  the  actual  value  of  one  adult 
above  10  inches  long  in  potential  productive  capacity  is  many  times 
that  of  one  between  6  and  10  inches  long,  and  man  could  use  as  food 
a  larger  number  of  6  inch  lobsters  without  doing  the  biological 
damage  which  results  from  the  killing  of  a  single  lobster  of  from  9^ 
to  1 1  inches  long,  and  at  the  same  time  have  actually  a  greater  weight  . 
of  lobster  meat.     If  it  is  feared  that  under  this  proposal  the  lobster 
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does  not  get  sufiQclent  protection,  make  the  limit  stOl  narrower,  — say 
from  between  8  or  9  inches  to  6  inches. 

(1)  Soch  a  law  would  be  relatively  easy  of  enforcement,  through 
the  inspection  of  lobster  pots. 

(2)  It  would  work  a  minimum  injury  to  vested  interests,  since 
sufficient  time  can  be  given  to  make  all  pots  conform  to  the  standard. 

(3)  It  does  not  remove  the  lobster  from  the  market,  and  so  doea 
not  interfere  with  the  immediate  or  future  interests  of  fishermen^ 
dealers  and  consumers. 

(4)  By  protecting  those  lobsters  which  are  of  greatest  biological 
value  the  interference  with  natural  laws  of  increase  is  minimized. 

(5)  It  furnishes  a  basis  for  uniform  legislation  throughout  the 
lobster-producing  section.  Being  based  upon  common  sense,  and  in 
close  conformity  with  the  natural  history  of  the  lobster  and  with 
human  scientific  experience  in  food  supplies,  it  commends  itself  to 
fishermen  and  others  who  know  human  nature  and  the  lobster  in  a 
practical  way. 

Finally,  the  proposed  law,  while  fundamentally  scientific,  is  event- 
ually a  compromise  measure,  and  combines  the  advantages  (1)  of  a 
dose  season  throughout  the  year  for  a  part  of  the  lobsters  (i.e.,  for 
those  productive  adults  above  a  size  to  be  agreed  upon)  and  (2)  of 
the  size  limit,  thus  meeting  the  wishes  of  the  believers  in  both  the 
10}  and  9  inch  laws.  It  seems  to  promise  effectiveness  in  meeting 
existing  conditions  and  in  checking  the  decline.  It  is  adapted  for 
ready  enforcement  without  resort  to  methods  distasteful  to  officers 
and  people,  «tnd  at  a  minimum  expense  to  the  State. 
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Distribution    of   Food    Fish. 


Brook  Trout  Fry. 
Winchester  Halehery,  April  and  May^  1901* 


APPLioAnrr. 

Name  of  Waters. 

Town. 

Number. 

Olarenoe  p.  Abbott,  . 

Brown  Brook, 

Oroveland, 

6,000 

IiMo  D.  Pope,  . 

-                          . 

Danvera,  . 

6,000 

Nalaon  J.  Colo,  . 

Taytor's  Brook,    . 

Aeton, 

6,000 

Nalaoo  J.  Cole,  . 

Rooky  Brook, 

Acton, 

6,000 

Nelaoo  J.  Cola,  . 

Cemetery  Brook, . 

Aeton, 

6,000 

Nelfloo  J.  Oole,  . 

Law  Brook,  .... 

Acton. 
Tyngebnry, 
Chelmsford  Centre, 

6,000 

G«o.  W.  Aloott, 

Flint  Brook.  .... 
Hoaee  Brook, 

6,000 

Caleb  L.  Smith, . 

6,000 

Btchftrd  Taf t,     . 

Fay's  Brook, 

Draont,    . 

6,000 

ChM.  O.  Hall,    . 

Riehardson  Brook, 

Draeat, 

6,000 

Geo.  L.  HoQtoon, 

»      -       < 

Doable  Brook,      . 

Draent,            . 

6,000 

eoo.  B.  Olark,    . 

Trap  Hole  Brook, 

Walpole,  . 

10,000 

J.  B.  Plimpton,  . 

Lewie  Brook,        • 

Walpole,  .               . 
Falmonthj 
Conoord  Junction,  . 

6,000 

Jaa.  H.  Jooes,    • 

Moonakls  Brook,  . 

10,000 

E.J.8.  iClUer,  . 

Robbin's  Brook,  . 

10,000 

H.  F.  Hathaway, 

Bim  Brook 

Bedford,  . 

10,000 

Oaear  I.  StoweU, 

Meadow  Brook,    . 

Lynnfleld, 

16,000 

Geo.  G.  Romra, 
Wm.  H.  Keleber, 

Wine  Brook, 

Borlington, 

6,000 

Clapp  MUl  Stream, 

Woborn,  . 

6,000 

Jae.  F.  Dogberty, 
Arthor  p.  Diokfloo,  . 

Oitizeo**  Brook,    . 

Wobnm,  . 

6,000 

Amesea  Brook,     . 

Wobnm,  . 

6,000 

Jaa.  B.  BowtelU 

Seward  Brook,      . 

Woborn,  . 

6,000 

Walter  D.  Lepper,    . 

Jericho  Brook,      . 

Marlborough,  . 

6,000 

Boawell  Wetherbee, . 

Smith  Brook, 

Lincoln,   • 

6,000 

Geo.  H.  Sweetmao,  , 

Blm  Brook 

Bedford,  . 

10,000 

A.  B.  Clark, 

HodklD*B  Brook,  . 

Ipswich,  . 

10,000 

Ghas.  A.  WigglQ, 

Goldlhwalt*a  Brook,     . 

Peabody, . 

6,000 

Bamael  Parker, . 

Bangas  River, 
Naehoba  Brook,    . 

Wakefield, 

10,000 

D.  J.  Wetherbee, 

Aeton,      •       •       . 

10,000 

Anhar  B.  Roberu,   . 

"                           - 

Reading,  . 

10,000 

SiUtan  Hatchery, 


vv  •  B>  ixale,        •       .       .        . 

Hedge  Brook, 

Warwick, 

6,000 

F.  L.  Hagar, 

Beman  Brook. 

Winchester,     . 

6.000 

J.  B.  Ames, 

.     Peter's  Hill  Stream,     . 

Hobbardslon,  . 

10.000 

B.  J.  McKnlght, 

.     Cook's  Brook, 

Templeton, 

6,000 

Wm.  Pratt, 

.  '  Bailey  Brook, 

.  ,  Poor  Farm  Brook, 

Gardner,  . 

6,000 

A.  B.  Knowlton, 

Gardner,  . 

6,000 

M.M.Lawler.    .       . 

.  ,  Perley  Brook, 

Gardner,  . 

6,000 

John  L.  Sweeney,     , 

Ballev  Brook, 

Cole  Meadow  Brook,    . 

Templeton, 

6,000 

L.  G.  MoKnlgh^ 

Gardner,  . 

6,000 

F.  J.  Pierce, 

Foster  Brook, 

Gardner,  . 

6,000 

Homer  R.  King, 

Tatnuck  Brook.    . 

Worcester, 

10.000 

Homer  R.  King, 

Fessenden  Brook, 

Paxton,    . 

6,000 

Geo.  L.  GUI. 

Carpftnter  Brook, . 

Northbridge,   . 

6,000 

Arthur  F.  Randies,   . 

.  1  Northbrldge  Brook,     . 

Northbridge,    . 

6,000 

Arthur  F.  Whitin,     . 

.  i  Prentiss  Brook,    . 

Northbridge,   . 

6,000 

H.W.  Rogers,    . 

.     Mill  Brook 

Upton, 

6,000 

Bdward  B.  Whiting, 

MechanicB  Street  Brook,     . 

Upton, 

6,000 

Patrick  Shaughnessy, 

Puddluff  Street  Brook, 

Upton,      . 

6,000 

Jos.  P.  Love, 

Potash  Brook, 

Dudley,    . 

10,000 

B.  H.  Vaughn 

Sugar  Brook, 

Prescott,  . 

10,000 
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Button  Hatchery — Concluded. 


APPLICANT. 

Name  of  Waters. 

Town. 

Nnmber. 

N.W.  Packard, 

Bell  Brook 

Oakham,  . 

10,000 

W.  N.  BoyUtoD, 

StaUon  Brook, 

Princeton, 

10,000 

Bamiiel  B.  Hull. 

Pargatory  Brook, 

Button,     . 

10,000 

Gbarles  L.  Allen, 

Barber  Brook, 

Worcester, 

10,000 

John  Q.  Hagberg, 
Clarence  C.Wood,    . 

Reldi*a  Brook,      . 

Worcester, 

10,000 

Sudbury  River,     . 
Indian  Brook, 

Hopkinton, 

10,000 

J.  D.  Stewart,    . 

Hopklnton, 

10,000 

John  B.  Rtpley, . 

Blandford  Brook, . 

Chester,    . 

10,000 

Oeo.  H.  Haugood, 
A.  W.  Hltchcook, 

AbboU  Brook,      . 

Chester.    . 
Westfleld, 

10,000 

Bandv  Mill  Brook, 
Hundred  Acre  Brook, . 

6,000 

C  A.  Pierce, 

Westfleld, 

6,000 

J.  B.  Hazelton,  . 

Q-reat  Brook, 

Westfleld, 

6,000 

L.B.  Bowers,    . 

Noble  Brook, 

Westfleld, 

6.000 

Robert  L.  Boper, 

Kellogg'a  Brook,  . 

Westfleld, 

6,000 

H.  T.  Snow, 

Powder  Mill  Brook.     . 

Westfleld, 

6,000 

Ohas.  N.  Lewie, 

James  Brook, 

Westfleld, 

6,000 

B.  O.  Clark,       . 

HoUister  Brook,    . 

Westfleld, 

6,000 

F.  F.  Bhephard, . 

Timber  Swamp  Brook, 

Westfleld, 

6,000 

B.  B.  Crane, 
Alfred  Read,      . 

White  Brook, 

Cold  Spring  Brook,      . 

Westfleld, 

6,000 

Westfleld, 

6,000 

John  M.  Banter, 

Oak  Orchard  Brook,    . 

Westfleld, 

6,000 

Robert  L.  Parka, 

Black's  Brook,      . 

Russell,    . 

10,000 

HadUy  EcUchery, 


J.  \^.  Hill,  •       •       •       •        • 

Mill  River  Brook, 

Willlantsburg, 

6,000 

A.M.Lyman,    • 

Oeo.  A.  jElder,  . 

Creamery  Brook, . 
Roaring  Brook,     . 

Monugne, 

6,000 

WhateTy, . 

6,000 

Oeo.  A.  Blder,  .       , 

Potash  Brook, 

Whately, . 

6,000 

M.  B.  Fitzgerald, 

Swamp  Brook,      . 
CastleDorough  Brook, . 

South  Hadley, 

6,000 

B.  0  Bralnard,  . 

South  Hadley, 

6,000 

Oeo.  Hofmann,  . 

Stony  Brook, 

South  Hadley, 

6,000 

Peter  Weloker,  . 

Leaping  Well  Brook,  . 

South  Hadley, 

6,000 

Thos.  F.  Buckley, 

BImer's  Brook,     « 

South  Hadley, 

6,000 

A.  H.  Hoadley,  . 

Bachelor's  Brook, 

South  Hadley, 

6,000 

F.  B.  White,      . 

Bachelor's  Brook, 

South  Hadley, 

6,000 

A.  D.  Cooke, 

Ooepel  Brook, 
Bufium  Brook, 

South  Hadley, 

6,000 

R.W.Aldrich,  . 

Pelham,    . 

6,000 

B.  P.  Bartlett,    . 

Amethyst  Brook, . 
Cooke  Brook, 

Pelham,    . 

6,000 

J.  R.  Anderson, 

Pelham,    . 

6,000 

B.  B.  Dickinson, 
Jas.  F.  Page, 

Pursatory  Brook, 
Taylor  Brook, 

Pelham,    • 
Amherst, .        • 

6,000 
6,000 

T.  R.  Hill,  . 

Russell  Brook,      . 

Amherst, . 

6,000 

F.B.  Hawkes,   . 

Packard  Brook,    . 

Ooehen,    . 

6.000 

M.  W.  Smith,     . 

Roger's  Brook, 

Ooshen,    . 

6,000 

W.  A.  Smith,     . 

Highland  Brook,  . 

Ooshen,    . 

6,000 

Lewis  F.  Oayler, 

Beaver  Brook, 

Northampton, . 

6,000 

Bd.  P.Felker,    . 

Mosquito  Hollow  Brook,     . 

Northampton, . 

6,000 

Adolph  Sweeney, 

Turkey  Hill  Brook,      . 
Main  Brook, .... 

Westhampton, 

6,000 

Bdward  Miller,  . 

Westhampton, 

6,000 

Arthur  Bagan,    . 

Pomeroy's  Brook, 

Basthampton,  . 

6,000 

Jas.  Longdon,    . 

Parson's  Brook,    . 

Baslhampton,  . 

6,000 

H.  C.  French,    . 

Running  Outter  Brook, 
Broad  Brook, 

Hatfield,  . 

6,000 

Samuel  Spencer, 
Cbas  R.  Brewster, 

Hatfield,   . 

6,000 

West  Brook 

Williamsburg, 

6,000 

John  Martin,      .... 

Robert's  Meadow  Brook,     . 

Williamsburg, 

6.000 

Adams  Hatchery, 


C.  J.  Russell, 
O.  J.  Russell, 
0.  J.  Russell,      . 
C.  J.  Russell,      . 
Jas.  Sanders, 
J.  W.  Sweet,      . 
John  P.  Quiggley, 
J.  L.  Hover, 


Lively  Brook, 
Hockanum  Brook, 
Roberts  Brook,     . 
Bell  Brook,    . 
Benton  Brook, 
Machine  Shop  Brook, 
Roaring  Brook,     . 
Flat  Brook.    . 


Col  rain,    . 
Colrain,    . 
Colrain,    . 
Col  rain,    . 
Otis. . 
Tyringham, 
Lee,  . 
West  Stockbrldge, 


6,000 
6.000 
6,000 
6,000 

10.000 
5.000 
6.000 

10,000 
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Adams  Hatchery —  Concluded. 


APPLICANT. 

Name  of  Waters. 

Town. 

Number. 

Frank  8.  Olork,  .... 

Wadham*!  Brook, 

Rlehmond. 

10.000 

F.  O.  Downing,  . 

Saebein  Brook,     . 

Laneeborongh, 

10,000 

F  H.  Pteree, 

Pleroe  Brook, 

Windsor, . 

10,000 

S.  H,  Pl«ree, 

White  Brook, 

Windsor, . 

6,000 

^W,  O.  Flonnaburgb,  . 

Flint  Rock  Brook, 

Dalton,     . 

10,000 

W.  U.  Uooper,   . 

Anthony  Brook,    . 
Barton  Brook, 

Dalton,     . 

6,000 

WmlevD.  Barton,    . 
Chas.  W.  Nims, . 

Dalton,     . 

6,000 

Flake  Brook. 

Shelbome, 

10,000 

S.  0.  Hawkes,    . 

Tront  Brook, 

Charlemont, 

10,000 

Wlllard  B.  Hovt, 
Sandbom  Q.  Tenney, 

Hopper  Brook, 

WilUamstown, 

10,000 

Sweet  Brook, 

WllUamstown, 

10,000 

A.  A.  Shipper,  . 

Langdon  Brook,   . 

Rowe, 

10,000 

C.  M.  Pettinglll, 

Mitchell  Brook,     . 

Cnmmlngton,  . 

6,000 

O.  tf .  Pettinglll, 

Oroeby  Brook, 

Oammington,  . 

6,000 

C.  M.  Pattingfll, 

Shaw  Brook, .... 

Onmmlngton,  . 

6.000 

CM.  Pettinglll, 

Warner  Brook,     . 

Onmmlngton,  • 
Plainfleld, 

6,000 

H.  8.  Pnekard,    . 

Oole  Brook 

10,000 

0eo.  F.  8ayloe,  . 

Tophet  Brook. 

FUke  and  Bolton  Brooka,    . 

Adams,     . 

10,000 

Wm.  P.  tf  artin,  • 

Adams,     . 

10,000 

A.  W.  Saflord,  . 

Patton  Brook, 

Adams,     .       • 

10,000 

F.  H.  Burr, 

RingrlUe  Brook,  . 

Worthington,  . 

10,000 

Total  tront  in  dUtrlhnt4k(i. 

806,000 

Yearling  and  Fingerling  Plants — 1901. 
Yearling  Brook  Trout. 


Edward  T.  Hull, 
J.  H  Casey, 
H.H.  Thompson, 
A.M.  Nichols,    . 
A.M.  Nichols,    . 
H  W.  Barton,    . 
George  F.  Ide,    . 
William  W.  Norbery, 
H.  A.  Mower,     . 


Rattle  Snake  Brook,     . 
Green  Water  Brook,    . 
Joyner  Brook. 
Sherman  Brook,    . 
Hudson  Brook. 
Benton  and  Barton  Brooks, 
Spring  Brook, 
Moffat  Brook, 
Lynde  Brook, 


Stockbridge, 
Lee,  . 
Bgremont, 
North  Adams, 
Clarksburg, 
Dalton,     . 
Attleborough, 
Northbridge, 
Leicester, 


1.000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
500 
1,000 


Fingerling  Brook  Trout, 


J.  F.  Mitchell,     .        .        .       . 

Bummit  Brook,     . 

Grafton,  . 

250 

E.  A.  Bridgeman, 

Meadow  Brook,     . 

Grafton,  , 

• 

260 

H.  W.  Rogers,    .... 

Mill  Brook.    .... 

Upton, 

• 

260 

E.  B.  Whiting,  .... 

Mechanic  Street  Brook, 

Upton, 

e 

260 

P.  Shaughnessy, 
W.  C.  Knowlton, 

Pudding  Street  Brook, 
Bammlt  Brook,     . 

Upton, 

Shrewsbury,    . 
West  Brookflel 

1              • 

• 

260 
260 

F.  W.  Cowles,    .... 

White  Brook, 

d,     . 

600 

H.  F.  Snow  et  al.. 

Bandy  Mill  Brook, 

Westfield, 

.       1 

L.  C.  Cobum  et  al^   . 

Powder  Mill  Brook,     . 

Westfield, 

1 

:    ) 

2,700 

C.  A.  Pierce  «/  a/..     . 

White  Brook, 

Wesilleld, 

George  Bowers  et  al,. 

Great  Brook, 

Westfield, 

.    \ 

H.  C.  French  et  at,,    . 

Running  Gutter  Brook, 

Northampton, 

*' 

Dana  Pearson  et  a/.,  . 

Parsons  Brook,     . 

Northampton, 

. 

2.700 

Samuel  Spencer  et  a/., 
Charles  W.  Nims  et  al.,    . 

Broad  Brook, 

Northampton,  , 

Fisk  and  Barton  Brooks,     . 

Greenfield, 

%                  m 

2,700 

R.  C.  Burrell  et  a/.,    . 

Bread  and  Cheese  Brooks,  . 

Westport, 

■                   • 

1,350 

Dana  C.  Everett, 

Shingle  Island  Brook, . 

Westport, 

»                  • 

460 

Thomas  Rice,     .... 

Ledge  Brook. 

Freetown, 

i                  s 

460 

A.  W.  Cummlngs, 

Line  Brook,  .... 

Assonet,   . 

B                      • 

460 

H.  C.  Hunter  etal  ^   , 

Mllham  Brook,      . 

Marlborough,  , 

) 

E.  W.  Lindley  et  al.. 

Flag  Brook,   .... 

Marlborough, 

2,700 

F  W.  Larabee  et  al.. 

Bartlett  Brook,      . 

Marlborough, 

) 

Charles  M.  Kimball  et  al,. 

Houghtons  Brook, 

South  Acton,  , 

1           . 

2,700 

T.R  Hill, 

Hearthstone  Brook, 

Amherst,  . 

' 

H.  B.  Perry,       .... 

flop  Brook.  .... 

Amherst. . 

L.  H.  Dickinson, 

MoDtague  Brook. . 

Amherst, . 

,             • 

2,700 

J.  F  Page, 

Taylor  Brook, 

Amherst,  . 

J.  W.  Harlow,    .... 

Swift  River  Brook, 

Amherst.  .        .        J 
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Fingerling  Brook  TrotU — Concluded. 


APPLICANT. 

Name  of  Waten. 

.  Town. 

Nomber. 

C.  J.  RuMell,      .... 

Bill  and  Moantain  Brooks, . 

Colraln,    • 
Colrain,    . 
Sooth  Hadley, . 
Booth  Hadley, . 

2,700 

O.  J.  RuMell,     . 

Spar  and  Foundry  Brooks, . 

F.  M.  Smith,       . 

Leaping  Well  Brook,   . 

T.  F.  Baokley,   . 

Goepei  Brook, 

B.  C.  Brmloard*  . 
George  Hofman, 

Blmer  Brook, 
Bnttery  Brook,      . 

Booth  Hadley, . 
Booth  Hadley, . 
Booth  Hadley, . 

2,700 

F.E.White,       . 

McGrath  Brook,    . 

M.  L.  Weloker,  . 

Btony  Brook, 

Bonlh  Hadley, . 

J.  W.  Jackson  et  al^ 

Plaster  Mill  Brook,       . 

Belchertown,   . 

1,800 

A.  A.  Bdwarde, . 

Waite  Corner  Brook,    . 

North  Brookfieid,   \ 

G.  B.  Dickinson, 

Horse  Pond  Brook, 

North  Brookfleld,    i 

1,800 

W.  E.  Hobbs,     . 

Blgelow  Brook,     . 

North  Brookfieid,    ( 

T.J  Manly,       .       . 

Lake  Qnacnmqaasit,    . 

North  Brookfieid,  j 

Charles  L.  Allen, 

1              . 

Barber  Brook, 

Woroester, 

900 

Homer  R.  King, 

Pazton  Brook, 

Pazton,    . 

900 

John  O.  Hagberg, 

Reidl's  Brook,       . 

Worcester, 

900 

I.  F.  WlllUms,  . 

Dnnleary  Brook,  . 

Uzbridge, 

900 

Rnfns  B.  Dodge, 

Gonid  Brook, 

Charlton,  • 

900 

6.  A.  Blgelow,  . 

Cogg  Brook 

Princeton, 

900 

A.  B.  Fisher,     . 

Mill  Brook 

Rutland,  . 

450 

Wm.  B.  Healy,  . 

Poor  Farm  Brook. 

Rutland,  . 

450 

B.  W.Rogers,   . 

.'  :  Mill  Brook,    .... 

Upton,      . 

460 

B.E.  Whiting,  . 

.    .  .  I  Mechanic  Street  Brook, 

Upton, 

460 

A.  B.  Noyes, 

Northbridgft  Brook, 

Northbridge,   . 

460 

A.  F.  Randies,    . 

Dudley  Brook, 

Northbridge,    . 

460 

George  L.  Gill,  . 

Carpenter  Brook, 

Northbridge,    . 

460 

B.  C.  Pierce, 

Barton  Brook, 

Dalton,     . 

460 

H.  A.  Barton,     . 

Benton  Brook, 

Dalton,     . 

460 

D.  P.  Waters,     . 
F.  L.  Wilkins,    . 

Bpanldloff  Brook, 
Alewlfe  Brook,     . 

West  Peabody, 
Gloucester, 

900 
900 

H.  B.  Noves, 
George  N.  Goff, 

Water  Works  Brook,  . 

Newburvport, 
Rehoboih, 

900 

Palmers  River,      . 

900 

Wm.  P.  Martin, 

Aztell  and  Ballow  Brooks, . 

Adams,     . 

900 

George  F.  Say  lee, 

Tophet  Brook, 

Adams,     . 

900 

'TntAl    hrnnk    tmr**^    flnepA»_ 

lings  distrlbate< 

Is          ■                • 

44,760 

^f          ■                ' 

The  followiDg  brooks  were  stocked  with  brook  trout  year* 
lings  in  1901,  and  closed  under  chapter  284,  Acts  of  1900  :  — 

Number. 

Argella  Brook,  Groveland, 2,000 

Flat  Brook.  Ware,   .  * 1,000 


In  addition  to  the  above,  the  following  fish  have  been  put 
into  ponds,  mostly  for  stocking  them  in  accordance  with 
chapter  208,  Acts  of  1897  ;  2,600,000  pike  perch  fry,  15,000 
rainbow  fingerlings,  586  Loch  Leven  yearlings,  13,000  land- 
locked salmon,  fingerlings  and  250  four-year-old  brook  trout. 

The  total  output  of  fish  for  the  year,  not  including  about 
3,000  fingerlings  yet  to  be  distributed,  is  3,550,086,  of  which 
12,086  were  yearling  trout,  and  72,750  were  fingerlings. 
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Distribution  of  Phbasants. 


Pheasants  were  liberated  in  the  covers  in  various  sections 
of  the  State,  as  indicated  in  the  following  list,  which  also  em- 
braces the  names  of  applicants  for  the  distribution  of  these 
birds :  — 

Howard  Marston, Centreville. 

Walter  D.  Bullock Fall  River. 

J.  C.  Shaw, New  Bedford. 

H.  E.  Richardson, West  Broolsfield. 

A.  D.  Norcross, Monson. 

J.  H.  Whitcomb, Ayer. 

William  Leonard, East  Foxborough. 

J.  B.  Brown, Ipswich. 

H.  £.  Richardson, Littleton. 

Charles  M.  Kimball, South  Acton. 

E.  B.  Stoddard, Worcester. 

F.  S.  Dewey, Westfield. 

E.  E.  Whiting, West  Upton. 

Clifton  R.  Bridges, North  New  Salem. 

C.  E.  Childs, North  Adams. 

Frank  Gerrett, Greenfield. 

Alexander  S.  Jenney, Weston. 

Henry  Riddell, Nantucket. 

LM.  Small, Truro. 

Supt.  Middlesex  Fells, Melrose. 

F.  M.  Smith, South  Hadley. 

T.  R.  Hill Amherst. 

J.  C.  Shaw,     ........  New  Bedford. 

A.  M.  Lyman, Montague. 

C.  M.  Pettingill, Cummington. 

Cyrus  W.  Taft,      .  Whitinsville. 

Theodore  Bates, Worcester. 

William  H.  G.  Wight, Lowell. 

Selectmen, Orleans. 

William  B.  Phinney, Lynn. 

Henry  W.  Peabody, Salem. 

Arthur  Clark, Dedham. 

Joseph  P.  Love, Webster. 
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George  F.  Day,      ......  Uxbridge. 

Dr.  E.  M.  Barstow, Wrentham. 

A.  D.  NorcroBs, Monson. 

J.  £.  Tweedy, North  Attleborough. 

Clarence  P.  Abbott, Groveland. 

John  Kenrick, South  Orleans. 

Arthur  £.  Newcomb, Ware. 

Frank  A.  Shiner, Franklin. 

J.  Myron  Moore, Gardner. 

Arthur  E.  Roberts, Reading. 

Fred  S.  Lufkin, Gloucester. 

H.  C.  French, Northampton. 

Rep.  George  F.  Leslie, Waltham. 

Henry  M.  Knowles,       .  ...  New  Bedford. 

Tobias  H.  Burke, Quincy.* 

Daniel  A.  Goodwin, Newburyport. 

James  W.  Sargent, Kingston. 

Alton  D.  Elmer, Northfield. 

J.  W.  Jackson, Belchertown. 

A.  K.  Lincoln, Plainfield. 

Selectmen, Falmouth. 

Selectmen, Harwich. 

*  The  pheasants  supplied  on  the  application  of  Mr.  Burke  were  liberated  on  the  Blue 
Hill  Reservation. 


1901.]  PUBLIC  DOCUMENT  —  No.  26.  137 


[E.] 

DlSTRTBUTION   OF  BELGIAN  HaRES. 


Belgian  hares  have  been  liberated  in  the  covers  as  indicated 
in  the  following  list,  in  compliance  with  applications  received 
from  the  persons  whose  names  appear :  — 

Arthur  £.  Newcomb, Ware. 

H.  O.  French, Northampton. 

Arthur  £.  Roberts, Reading. 

£.  J.  S.  Miller, Concord. 

Henry  W.  Peabody, Monserrat. 

Antonia  Sylvia, Gloucester. 

Selectmen, Harwich. 

Henry  G.  Ford, Marshfield. 

D.  W.  Johnson, Marlborough. 

l.M.  Small, Truro. 

Arthur  L.  Staples, Greenfield. 

J.  K.  Marvel), West  Wareham. 

Arthur  Clark, Dedham. 

A.  E.  Ward, Woodville. 

Wm.  B.  Phinney, Lynn. 

Arthur  W.  Beckford, Dan  vers. 

Clarence  P.  Abbott, Groveland. 

Charles  M.  Kimball, South  Acton. 

Benjamin  F.  Smith, Andover. 

Theodore  C.  Bates, Worcester. 

F.  M.  Smith, South  Hadley. 

C.  C.  Childs, North  Adams. 

T.R.Hill, Amherst. 

Louis  M.  Hauff, Rutland. 

J.  Myron  Moore, Gardner. 
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[F.] 
Reports  of  Paid  Deputies. 


The  following  extracts- from  the  annual  reports  of  the  regular 
salaried  deputies,  and  from  special  deputies,  who  have  served 
a  portion  of  the  year  as  paid  officials,  are  placed  together  in 
this  classification.  Two  of  these  reports  are  from  local  depu- 
ties, with  restricted  responsibilities,  one  of  them  being  in  charge 
of  Mill  Pond,  at  Yarmouth,  which  has  been  reserved  for  the 
use  of  the  State,  and  the  other  having  supervision  of  the  fish- 
way  at  Lowell.  Both  of  them  are  charged  with  the  enforce- 
ment of  laws  relating  more  especially  to  their  respective  charges, 
but  neither  of  them  has  made  any  arrests.  In  one  other  case 
no  arrest  was  made  by  a  special  deputy,  although  he  labored 
zealously  and  efiectively  to  promote  observance  of  the  fish  and 
game  laws. 

It  has  been  necessary,  in  editing  these  reports,  to  eliminate 
much  of  their  subject  matter,  in  order  to  bring  them  within 
the  limits  which  will  admit  of  their  publication.  Generally 
speaking,  this  has  not  changed  the  character  of  the  information 
or  its  scope,  although  the  statements  have  been  made  more 
concise.  In  some  cases,  however,  it  has  been  deemed  neces- 
sary to  leave  out  interesting  statements,  especially  those  relat- 
ing to  experiences  met  with  in  the  enforcement  of  law  ;  but,  as 
the  result  of  this  work  is  summarized  in  the  tabulated  state- 
ment of  arrests,  convictions  and  penalties,  the  imperative  neces- 
sity for  condensation  demanded  the  action  taken.  Such  action 
was  also  required  because  the  paid  deputies  have  generally 
worked  in  pairs  and  groups,  and  have  often  had  the  co-opera- 
tion of  volunteer  deputies ;  therefore  the  aggregate  result  must 
speak  for  the  efibrt  of  all  in  securing  it,  for  it  is  evident  that 
space  will  not  admit  of  long  explanations  or  detailed  accounts 
of  individual  experiences. 

Statements  by  deputies  Luman  and  Rich  regarding  places 
visited  and  distance  travelled  in  the  performance  of  their  re- 
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spective  duties  will  convey  some  idea  of  the  activity  of  the 
salaried  officers  in  the  enforcement  of  law,  the  distribution  of 
fish,  pheasants  and  Belgian  hares,  etc.  These  statements  are 
all  the  more  striking  because  each  of  these  officers  is  limited 
in  territorial  range,  as  compared  with  some  others  whose  duties 
take  them  over  a  large  part  of  the  State. 

The  work  of  the  deputies  is,  as  a  matter  of  course,  chiefly 
the  enforcement  of  law,  and  often  this  requires  the  most  earnest 
and  zealous  eflfort  every  day  in  the  week,  and  frequently  at  all 
hours  of  night  as  well  as  day.  But  in  addition  to  this  they 
have  been  called  upon  to  distribute  fish,  birds  and  animals ; 
blanks  to  fishermen ;  copies  of  fish  and  game  laws ;  to  collect 
information  of  various  kinds  ;  to  examine  and  report  upon  saw- 
mills and  brooks  ;  and  to  attend  to  other  matters  in  the  interest 
of  the  public  service.  Rapid  movement  and  continuous  activity, 
as  a  rule,  has  enabled  them  to  accomplish  much  for  so  t^mall 
a  force. 

It  has  been  found  desirable,  for  reasons  already  given,  to 
make  no  attempt  to  differentiate  the  arrests  made  by  the  paid 
and  unpaid  deputies,  and  each  class  of  officials  is  entitled  to 
any  credit  due  on  this  account. 

The  total  number  of  arrests  made  were  156.  Of  these,  con- 
victions were  secured  in  134  cases,  and  fines  were  imposed  to 
the  amount  of  $1,578.16.  To  this  may  be  added  $100  paid  by 
Webster  Hart  for  killing  a  deer  in  1900.  This  was  an  ap- 
pealed case. 

It  is  not,  however,  in  the  amount  paid  in  to  the  State  as  a 
result  of  convictions  that  a  true  estimate  of  the  value  of  the 
service  performed  can  be  made ;  but  this  must  be  based  chiefly 
on  the  almost  universal  testimony  that  comes  to  the  commission 
from  all  sections  of  the  State,  especially  from  the  unpaid  depu- 
ties, that  never  before  has  there  been  such  a  respect  shown  for 
fish  and  game  laws  as  now.  That  there  have  been  violations 
no  one  will  attempt  to  deny,  but  these  have  been  so  few  (out- 
side of  laws  relating  to  the  lobster),  compared  with  previous 
conditions,  that  the  improvement  in  the  observance  of  such 
laws  is  generally  and  favorably  commented  upon. 

The  appropriation  for  this  branch  of  the  service  is  mentioned 
elsewhere,  as  well  as  other  facts  relating  to  the  enforcement  of 
law,  etc.,  and  those  statements  need  not  be  repeated  here. 
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Tabmouth,  Not.  22,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen:  —  I  have  seen  no  illegal  fishing  or  ganning,  there- 
fore have  made  no  arrests.    The  only  work  I  have  done  outside 
of  looking  after  the  pond  is  going  to  Sandy  Neck  with  Mr.  Rich. 
•  .  .  Fish  and  game  in  this  locality,  I  think,  are  increasing.  .  .  . 
Respectfully,  Jakes  A.  Ellis, 

Deputy. 

PaoYiNOBTowN,  Nov.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  — ...  In  the  enforcement  qt  the  laws  I  have  trav- 
elled 5,250  miles  and  visited  34  towns ;  have  liberated  86  pheasants 
and  40  Belgian  hares.  .  .  .  The  lobster  fishery  is  about  the  same  as 
past  years,  and  the  pheasants  are  seen  often  and  are  doing  well  on 
the  Cape. 

Respectfully,  •  S.  B.  Rich, 

Deputy. 

QuiNCT,  Nov.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  My  first  work  as  special  deputy  commenced  July 
9,  1901.  On  that  date  Captain  Rich  and  I  went  aboard  the  cat-boat 
^^  Cyrene,"  to  work  Boston  harbor  and  the  north  shore,  looking  after 
violators  of  the  lobster  law.  For  reasons  already  known  to  the  com- 
mission, our  trip  of  two  weeks  was  a  failure.  After  that  my  work 
was  mostly  investigating  complaints  made  of  violations  of  the  laws, 
but  I  found  most  of  them  unfounded.  I  find  the  lobster  law  being 
violated  to  a  great  extent  by  some  of  our  fishermen  all  along  the 
coast,  especially  in  Boston  harbor  and  on  the  north  shore.  The  en- 
forcement of  the  law  can  never  be  effective  until  the  commission  has 
under  its  control  a  suitable  steam  or  naphtha  launch  for  that  purpose, 
as  the  violators  mostly  live  on  the  islands  along  the  coast. 

There  has  been  a  fairly  good  catch  of  smelts  the  present  season,  but 
their  protection  should  be  more  rigidly  looked  after  in  their  spawning 
season  at  Weymouth  Fore  River,  Back  River,  and  Hingham  Weir 
River,  as  they  are  the  most  important  breeding  places  in  the  State. 

Quail  are  quite  plentiful ;  there  are  some  partridges  and  very  few 
woodcock.  The  insectivorous  and  song  birds  have  been  plentiful 
the  present  season,  but  their  natural  enemy,  the  Italian,  has  been  at 
them  this  fall. 

Respectfully,  Charles  N.  Hunt, 

Deputy, 
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Tauntoit,  Not.  20, 1901. 
7b  the  Commissioners  on  Inltmd  Fisheries  and  Game. 

Gentlemen  :  —  I  have  been  at  Buzzard's  Bay  a  n amber  of  times 
during  the  summer,  and  find  that  all  the  fishermen  say  the  lobster  was 
never  so  scarce  as  it  is  at  present.  .  .  .  Game  in  this  vicinity  is  in- 
creasing. .  .  .  Partridge,  quail  and  rabbits  are  quite  plentiful. 

The  proximity  of  the  Rhode  Island  State  line  makes  it  difficult 
to  enforce  the  law  here  the  way  that  I  should  like  to.  Last  year  I 
had  complaints  of  three  who  were  hunting  for  market;  this  year 
there  was  only  one  of  whom  I  had  complaint.  Sunday  bunting  is 
not  bad,  although  we  can  improve  on  present  conditions.  Three  deer 
have  been  reported  at  North  Taunton  several  times. 

The  sportsmen  in  this  vicinity  are  very  thankful  to  the  commission 
for  stocking  Assowompsett  Pond  with  food  fish,  and  are  living  up  to 
the  law. 

Respectfully,  Harbt  A.  Dickerman, 

Deputy. 


Ltnk,  Not.  28, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  I  have  found  this  year  a  strong  and  growing 
sentiment  in  favor  of  the  enforcement  of  laws  relating  to  the  protec- 
tion of  fish  and  game.  Some  of  the  strongest  support  we  have  has 
come  from  men  who  are  only  beginning  to  realize  that  there  is  a  Com- 
mission on  Fisheries  and  Game  that  will  enforce  the  laws. 

There  is  very  little  Sunday  shooting  going  on  about  here.  I  have 
been  out  every  Sunday,  when  at  home,  and  what  Sunday  shooters  I 
have  found  have  been  shooting  at  a  target. 

I  have  found  but  one  line  of  snares  this  fall,  and,  though  I  watched 
for  the  owner  for  four  days,  he  did  not  show  up,  and  I  then  destroyed 
the  snares. 

Game  is  increasing  in  this  district,  quail  especially.  The  Lynn 
Fish  and  Protective  Association  liberated  twenty  dozen  quail  last 
spring  in  good  covers  in  Lynn,  Swampscott,  Salem  and  Peabody. 
The  birds  bred  well,  and  the  local  hunters  have  had  a  good  season's 
sport.  .  .  . 

Partridges  have  been  quite  plentiful  in  Saugus,  Lynnfield,  Danvers 
and  Middleton.  Pheasants  are  seen  occasionally  in  our  woods.  I 
have  reports  of  large  numbers  being  seen  in  Danvera,  Middleton  and 
Topsfield,  —  a  farming  district,  —  where  they  seem  to  do  well.  Some 
of  my  friends  who  were  hunting  quail  in  Danvers  one  day  this  fall  tell 
me  they  were  bothered  in  their  sport  by  their  dogs  finding  pheasants. 
They  started  ten  or  a  dozen  birds.     I  have  heard  of  more  woodcock 
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being  seen  and  killed  this  fall  than  for  a  number  of  years.  I  think 
it  has  been  a  very  successful  season  for  game  of  all  kinds. 

The  local  fishermen  have  not  had  a  very  good  season,  owing  to  the 
dry  summer,  and  one  of  our  best  bass  ponds  being  drained  off,  while 
another  was  closed, — that  is,  the  letting  of  boats  on  the  pond  was 
prohibited,  which  stopped  most  of  the  fishing. 

The  lobster,  which  I  consider  the  most  in  need  of  protection,  is 

m 

being  exterminated  by  the  action  of  the  fishermen,  who  take  all  of 
the  small  ones  which  they  find  in  their  traps.  The  enforcement  of 
the  lobster  laws  is  very  difficult,  owing  to  the  methods  adopted  by  the 
fishermen  to  evade  them,  and  the  support  given  by  owners  of  hotels 
at  the  seaside  resorts.  Many  of  the  fishermen  and  dealers  whom  I 
have  talked  with  on  this  question  say  the  only  show  for  the  lobster  is 
a  close  season. 

The  action  of  the  commission  in  publishing  in  the  public  press  the 
decision  of  the  Attorney-General  in  regard  to  the  enforcement  of  the 
Sunday  fishing  law  has  been  commended  by  all  fishermen. 

Respectfully,  Thomas  L.  Burnet, 

Deputy. 

LawrbncB)  Nov.  12,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  Suckers  and  lampreys  appeared  in  the  fishway  in 
April.  In  the  month  of  May  and  the  first  part  of  June  there  was 
quite  a  large  run  of  lampreys.  They  all  disappeared  by  the  last  of 
June.  All  other  fish  disappeared  as  the  river  lowered  and  the  sewer 
poured  its  contents  into  the  pool  at  the  foot  of  the  fishway.  Three 
salmon  were  seen  in  the  river  back  of  the  Farwell  bleachery,  but  no 
salmon  were  seen  in  the  fishway  or  in  the  pools  at  the  foot  of  the  dam 
when  the  river  was  low,  as  has  often  been  the  case  in  former  years.* 
Respectfully,  Thomas  S.  Holmes, 

Deputy, 

*  Writing  under  date  of  Jaly  17,  Deputy  Holmes  makes  the  following  statement 
regarding  salmon :  '*l  bear  that  some  salmon  were  seen  in  the  Sbawsheen  River,  a  little 
way  above  where  it  enters  the  Merrimac,  and  four  were  seen  back  of  the  Farwell  bleach- 
ery (about  a  quarter  of  a  mile  below  the  dam),  but  I  have  seen  none  in  the  fishway  or  at 
the  foot  of  the  dam  '*  He  also  remarks  that  '*  with  the  sewer  emptying  into  the  pool 
where  the  water  runs  out  of  the  fishway,  I  do  not  think  any  salmon  would  enier  there." 
In  a  supplementary  letter  written  after  his  report  was  submitted,  he  says :  **  The  dty 
of  Lawrence  has  finally  cleared  out  the  channel  to  the  sewer,  so  it  runs  down  the  river 
instead  of  back  to  the  dam.  .  .  .  Now  if  the  fishway  was  improved  a  little  at  the  lower 
end,  we  might  expect  a  run  of  fish  next  year."  The  sewer  referred  to  has  for  some  time 
past  discharged  its  contents  into  the  river  at  or  near  the  foot  of  the  fishway,  and  the  sew- 
erage has  polluted  the  water  to  such  an  extent  that  few  fish  could  approach  the  fishway. 
As  a  result,  the  utility  of  the  fishway  has  been  much  impaired,  and  fish  life  has  been 
injured,  because  migratory  species,  which  come  into  the  river  from  the  pure  waters  of 
the  ocean  to  spawn,  could  not  pass  through  the  polluted  water  at  or  below  the  fishway 
to  reach  their  spawning  grounds  higher  up  the  stream. 
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Spbnobb,  Not.  10, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen:  —  I  have  enforced  the  law  in  this  and  other  sections 
of  the  State  where  I  have  been  sent  to  the  best  of  my  ability.  .  •  • 
I  have  endeavored  to  use  every  one  with  fairness,  and  shall  continue 
to  do  so.  At  the  same  time,  I  shall  enforce  the  law  fearlessly,  with 
special  favors  to  none.  I  am  satisfied  that  the  commissioners,  with 
the  small  number  of  deputies  they  have,  cannot  enforce  the  law  as 
strictly  as  may  be  necessary  to  protect  fish  and  game.  .  .  . 

This  has  been  a  good  year  for  trout,  owing  to  the  high  water 
throughout  the  season.  Partridges  are  more  plentiful  this  fall  than 
they  were  last.  .  .  .  Quail  were  never  so  plenty  in  Worcester  County 
as  they  are  now. 

Respectfully,  A.  D.  Putnam, 

Deputy, 


Palmbb,  Not.  20, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  ...  Since  my  appointment  in  May  I  have  .  .  . 
done  my  best  to  look  after  the  fish  and  game  interests  in  this  section 
of  the  State.  ...  I  have  visited  forty  cities  and  towns  in  the  State 
on  official  business.  I  have  assisted  other  deputies,  and  have  stocked 
various  waters  with  food  fish,  trout  and  fry,  besides  liberating  Mon- 
golian pheasants.  The  cities  and  towns  I  have  visited  during  the 
year  are  as  follows:  Springfield,  Holyoke,  Westfield,  Worcester, 
Quincy,  Ludlow,  Granby,  Wilbraham,  Monterey,  Spencer,  Ware, 
Giibertville,  Hardwick,  Monson,  Hampden,  Granville,  Shelbume 
Falls,  Enfield,  Greenwich,  Brimfield,  North  Andover,  Southwick, 
Wales,  West  Brimfield,  North,  East  and  West  Brookfield,  Belcher- 
town,  Amherst,  Hadley,  Northampton,  Hatfield,  Millbury,  Warren, 
West  Warren,  West  Granville,  Granville  Centre,  Oakham,  Coldbrook, 
New  Braintree,  Barre  ieind  Barre  Plains.* 

Trout  fishing  in  this  section  the  past  year  has  been  very  good,  and 
some  fine  catches  were  made  from  local  streams.  The  six-inch  trout 
law  has  caused  some  dissatisfaction  with  persons  who  fish  for  num- 
bers rather  than  size.  .  .  .  The  law  is  well  observed  by  true  sports- 
men, who  are  well  pleased  with  its  enactment.  .  .  . 

Deer  have  been  more  numerous  this  year  than  ever.  There  is 
scarcely  a  locality  which  I  have  visited  where  deer  have  not  been 

«  Comparatively  speaking,  Mr.  Lnman's  field  of  work  may  be  considered  local ;  bat 
the  simple  statement  of  fact  he  has  made  concerning  towns  and  cities  visited  will  serve 
to  show  the  scope  of  work  devolylng  upon  the  paid  deputies,  and  the  activity  necessary 
to  enforce  the  fish  and  game  laws,  etc.  —  Commmsionbbb. 
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seeD.    In  Granby  one  woman  drove  a  fine  doe  into  the  barn-yard 
with  her  cattle. 

The  past  year  has  been  a  record  breaker  for  birds  and  game,  and 
the  opening  day  showed  the  result  of  the  recent  law,  prohibiting  the 
sale  of  birds.  Quail  and  partridge  predominate,  and  from  every 
quarter  comes  the  report  that  never  has  there  been  so  many  birds 
as  this  fall.  This  fact  all  attribute  to  the  strict  enforcement  of  law, 
and  to  the  present  law  which  prohibits  the  sale  of  birds.  .  .  .  Very 
little  snaring  of  birds  is  reported  in  this  section,  and  what  is  being 
done  is  carried  on  by  persons  upon  their  own  land.  Sunday  hunting 
has  been  put  a  stop  to,  and  in  my  section,  so  far  as  I  am  aware,  very 
little,  if  any,  is  being  done. 

The  stocking  of  Forest  Lake  and  Round  Poud,  in  Palmer,  has  been 
greatly  appreciated. 

I  am  pleased  to  report  that  the  Mongolian  pheasants  liberated  in 
Monson  are  doing  well.  One  was  killed  by  a  small  boy,  who  did  not 
know  what  it  was. 

Regarding  the  enforcement  of  the  six-inch  trout  law,  in  order  to 
have  it  effective,  the  deputy  should  be  given  the  power  to  search  with- 
out warrant  any  basket,  bag  or  other  receptacle  where  fish  may  be 
placed,  kept  or  carried. 

I  can  truthfully  say  that  persons  are  getting  better  accustomed  to 
the  observance  of  the  fish  and  game  laws,  and  all  seem  willing  to  be 
governed  thereby. 

Respectfully,  John  F.  Luman, 

Deputy. 


Ware,  Nov.  19,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame, 

Gentlemen  :  —  ...  There  certainly  has  been  a  better  feeling 
toward  the  protection  of  game  and  fish  than  formerly.  The  people 
seem  to  have  awakened  to  the  fact  that  reckless  and  continual  hunt- 
ing and  fishing  has  only  exterminated  the  supply  of  both  fish  and 
game,  and  old  hunters  think  the  restrictions  are  all  right,  and  the 
laws  should  be  enforced.  In  warning  people  not  to  break  the  law,  I 
have  generally  found  them  willing  to  comply  .  .  .  and  I  have  not 
discovered  any  serious  violations.  .  .  .  On  the  whole,  I  think  there 
has  been  a  great  improvement,  and  the  commission  is  doing  not  only 
a  good  work,  but  one  that  is  appreciated  by  the  public. 

I  have  found  partridge  plentiful,  and  there  is  also  a  goodly  number 
of  quail  and  woodcock.  I  have  seen  at  least  a  dozen  deer,  and  some 
in  the  near  sight  of  the  village. 

Trout  remain  as  scarce  as  ever,  and  more  stocking  will  have  to  be 
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done  to  make  this  ^'  speckled  beaaty "  plentiful  in  our  streams  or 
ponds.  .  .  • 

Gray  squirrels  and  rabbits  are  quite  plentiful,  and  seem  ta  be  in- 
creasing now  that  they  are  being  protected.  I  am  sure  the  general 
public  favor  the  present  laws,  and  that  good  is  resulting  from  their 
enforcement. 

Respectfully,  Dekmis  Shea, 

Deputy, 

Amhbbst,  Not.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen: —  ...  I  think  the  fishermen  respected  the  law  in 
regard  to  short  trout.  Several  brooks  have  been  stocked  with 
trout.  .  .  . 

Partridges  and  squirrels  have  been  plenty.  Quail  were  quite  plenty 
early,  but  soon  disappeared.  .  .  • 

I  have  been  in  the  woods  every  Sunday  except  stormy  days  since 
the  hunting  season  opened.  There  has  been  a  great  falling  off  in  that 
kind  of  sport  in  the  last  two  years.  I  find  almost  all  the  farmers  and 
members  of  the  Rod  and  Gun  Club  are  ready  to  aid  me  in  stopping 
Sunday  hunting. 

Respectfully,  David  H.  Tillson, 

Deputy, 

South  Hadlst,  Not.  80, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  I  feel  satisfied  that  sportsmen  are  very  care- 
ful about  coming  this  way  for  any  illegal  hunting  and  fishing,  and  am 
sure  the  Sunday  violations  are  very  few,  compared  with  a  few  years 
ago. 

Respectfully,  F.  W.  Brockway, 

Deputy. 

P1TT8FIBLD,  Not.  1ft,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen: —  .  .  .  The  trout  season  opened  with  a  very  fair 
showing ;  also  the  bird  season.  There  are  still  a  great  many  par- 
tridges, but  they  are  high  in  the  hills.  I  came  across  one  lot  of  three 
pheasants,  —  the  only  ones  I  have  seen.  We  have  also  quite  a  few 
deer,  and  there  are  signs  of  foxes  among  our  birds. 

I  have  been  all  through  the  county,  and  have  found  very  few  snares, 
not  more  than  sixty  or  seventy  in  all ;  and  have  received  very  few 
reports  of  snaring,  which  proves  that  our  work  is  doing  some  good. 
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I  have  not  foand  any  one  selling  birds,  but  think  some  sales  have 
been  made. 

There  has  been  some  Sunday  shooting,  bat  farmers  say  it  is  noth- 
ing compared  with  other  years,  and  they  are  much  pleased  with  the 
result  of  the  work  as  carried  on  by  your  Board.  .  .  . 

Respectfully,  Benjamin  F,  Smith, 

Deputy. 


North  Adams,  Not.  20, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  The  trout  season  in  this  section  of  the  State 
has  been  very  good.  None  of  the  streams  that  were  stocked  last 
spring  have  been  dry.  The  sportsmen  throughout  this  section  of  the 
State  would  like  to  have  the  sale  of  trout  stopped,  the  same  as  game. 

Squirrels  have  been  very  plenty,  and  the  reports  are  that  there  will 
be  a  good  rabbit  season.  Partridges  have  been  plenty,  and  sports- 
men report  that  there  have  never  been  so  many  quail  and  woodcock 
as  there  have  been  in  the  south-western  part  of  the  State.  I  have 
seen  but  two  snares  this  season,  and  I  think  that  snaring  is  a  thing  of 
the  past  in  this  part  of  the  State.  As  to  the  sale  of  game,  I  have  not 
heard  of  a  complaint  or  a  violation  this  season.  The  pheasants  and 
hares  that  I  released  last  spring  have  been  seen  in  a  number  of  places. 

There  were  never  so  many  deer  as  there  have  been  this  year. 
April  1  a  deer  was  found  dead  near  a  brook  at  South  Williamstown. 
It  had  been  dead  some  weeks  when  found ;  a  mark  on  its  neck  looked 
as  though  it  had  been  shot.  April  18  one  was  found  dead  by  berry 
pickers  on  North  Mountain,  near  North  Adams.  There  were  no 
marks  on  it  to  indicate  that  it  had  not  died  a  natural  death.  One 
was  chased  by  a  dog  into  the  yard  of  Mr.  Ingalls  of  Heath,  on  Octo- 
ber 17,  and  died.  .  .  .  During  the  ten  days  open  deer  season  in 
Vermont  I  kept  watch  along  the  line,  but  heard  of  no  violations  on 
this  side. 

There  is  very  little  hunting  on  Sunday  in  this  section.  We  are  so 
near  the  line  that  when  Sunday  hunters  start  out  they  generally  go 
into  Vermont. 

Respectfully,  A.  M.  Nichols, 

Deputy. 

Lenox,  Not.  14, 1901. 
To  the  Commissioners  on  hiland  Fisheries  and  Game, 

Gentlemen  :  —  My  duties  as  deputy  since  June  20  have  been  in 
this  and  adjoining  towns.  I  find  here  some  of  the  best  covers  for 
game  there  are  in  New  England,  but  the  pot  hunter  has  got  in  his 
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work,  and  up  to^last  spring  game  was  very  scarce.  The  law  pro- 
hibiting the  sale  of  partridge  and  woodcock  has  worked  wonders  in 
this  section.  It  is  responsible  for  saving  the  remnants  of  the  par- 
tridge, and  putting  the  violator  of  the  game  laws  out  of  business. 
When  the  season  opened  here  there  was  good  shooting,  .  .  .  and 
there  will  be  plenty  of  birds  left  for  seed. 

As  to  the  conditions  of  fish,  trout  are  few,  but  bass  and  pickerel 
fishing  has  been  excellent.  .   .  . 

Members  of  the  Lenox  Fish  and  Game  Protective  Association  tell 
me  the  fish  and  game  laws  have  been  better  observed  this  year  than 
ever  before. 

Respectfully,  Ons  Thater, 

Deputy* 


148  FISH  AND  GAME.  [Deo. 


[G.] 
Reports  of  Unpaid  Deputies. 


The  extracts  from  the  annual  reports  of  unpaid  deputies, 
which  are  published  herewith,  will  indicate  what  has  been  ac- 
complished  by  this  widely  distributed  force,  by  advice,  etc.,  to 
secure  a  better  observance  of  the  fish  and  game  laws.  The 
specially  noticeable  feature  of  these  reports  is  the  almost  com- 
plete unanimity  of  statement  that  the  laws  have  been  better 
observed  than  ever  before.  Considering  the  opportunities  these 
officers  have  for  observation,  and  the  interest  they  feel  in  pro- 
moting an  observance  of  the  laws  for  the  protection  of  fish  and 
game,  the  statements  they  make  are  important  and  encouraging. 
They  indicate  the  possibility  of  securing  a  respect  for  such  laws 
in  this  State,  and  a  recognition  of  their  value  to  the  public, 
that  will  place  Massachusetts  in  an  advanced  position  in  these 
regards. 

These  reports,  read  in  conjunction  with  those  of  the  paid 
deputies,  give  a  rather  comprehensive  review  of  the  condition 
of  fish  and  game  throughout  the  State.  On  the  whole,  the 
record  is  gratifying^  The  consensus  of  statement  is  to  the 
effect  that  there  has  been  an  increase  of  the  most  desirable 
game  species,  notably  the  partridge  and  quail,  although  a  few 
claim  the  former  is  still  very  scarce.  There  is  almost  universal 
testimony  to  the  increase  and  presence  of  deer,  likewise  of 
pheasants. 

When  it  is  stated  that  only  16  of  these  officers  out  of  120 
made  arrests  (these  for  the  most  part  co-operating  with  paid 
deputies),  that  the  average  moiety  of  fines  received  by  them 
was  scarcely  sufficient  to  pay  the  fee  for  qualification  as  officers 
(not  to  speak  of  other  expenses  incurred),  and  that  most  of 
them  devoted  a  considerable  percentage  of  their  time  to  securing 
a  respect  for  law,  it  is  not  difficult  to  recognize  in  their  efforts 
a  devotion  to  the  public  welfare  and  examples  of  unselfishness 
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as  rare  as  they  are  satisfactory.  It  is  only  necessary  to  read 
some  of  the  reports  to  appreciate  this. 

The  large  number  of  reports  of  this  kind  has  compelled  the 
elimination  of  all  but  the  most  salient  points,  and  those  have 
been  made  as  concise  as  possible.  In  a  very  few  instances 
rather  full  extracts  are  published,  but  these  are  exceptional. 
In  some  cases  more  than  one  report  appears  from  the  same 
town,  for  the  reason  that  the  extracts  published  present  some 
differing  phases  of  fact,  or  are  written  by  persons  more  or  less 
widely  separated  and  having  diversified  opportunities  of  action 
and  observation,  though  residing  within  the  same  town  or  city. 

In  view  of  all  that  has  been  said  regarding  the  avarice  and 
selfishness  of  this  class  of  officials,  it  is  of  public  interest  to 
note  that  there  is  no  foundation  for  such  a  claim,  as  this  force 
is  now  organized.  This  is  so  clearly  apparent  in  the  reports 
that  it  is  beyond  argument.  A  deputy  who  will  spend  days 
and  days  tramping  through  covers,  watching  ponds  and  dis- 
tributing copies  of  fish  and  game  laws,  only  to  warn  and  ad- 
vise, or  who  will  refuse  to  accept  his  moiety  of  fine  because 
such  action  may  add  a  slight  expense  to  his  town,  certainly 
cannot  be  accused  of  selfishness,  whatever  else  may  be  said. 

The  repressive  and  beneficial  influences  of  this  service  can- 
not, nevertheless,  be  successfully  denied.  This  was  shown  in 
connection  with  the  Sunday  fishing  law.  In  many  places  no 
Sunday  fishing  was  done  until  it  became  necessary  to  desist 
from  the  enforcement  of  the  law  prohibiting  it ;  but  immediately 
after  it  was  known  that  the  law  would  not  be  enforced  by  the 
deputy  commissioners,  fishermen  flocked  to  the  ponds,  streams, 
etc.,  despite  the  fact  that  the  law  was  still  on  the  statute  books, 
and  local  officers  had  full  authority  to  enforce  it. 

(i)  Eastern  Section  of  the  State. 

Nantvokbt,  Not.  12, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gemtlembn  :  —  ...  Mackerel  were  plentifal.  Bluefish  were  more 
numerous  this  summer  than  last,  and  codfish  are  quite  abundant  in 
deep  water,  but  the  shore  fishermen  are  complaining  that  there  are  no 
codfish  on  the  shoal  grounds. 

Lobsters  were  so  scarce  that  I  did  not  go  into  the  business  at  all, 
and  will   never  again  try  the  lobster  fishery  until  there  has  been  a 
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change  for  the  better  protection  of  the  lobster.  If  lobsters  are  still 
fished  for  another  season,  I  hope  there  will  be  a  paid  deputy  ap- 
pointed that  will  make  a  strict  basiness  of  hunting  around  and  en- 
forcing the  laws.  .  .  . 

I  have  had  no  violation  of  the  fish  and  game  laws  reported  to  me, 
and  so  have  made  no  arrests.  .  .  . 

Respectfully,  Edward  F.  Snow, 

Deputy. 

Cottage  City,  Oct.  31, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  I  have  made  no  arrests  during  the  past  year. 
...  I  have  watched  the  coast  for  seiners,  but  have  not  seen  any,  nor 
have  I  had  any  complaints  of  violation  of  fish  and  game  laws.  .  .  . 
Quail  are  very  plenty  and  partridge  are  increasing.  .  .  . 

Respectfully,  E.  B.  Andrds, 

Deputy, 

ViNBTARD  Hatbn,  Nov.  20, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  ...  I  'have  known  of  but  one  violation  of  the 
game  laws.  Evidence  was  given  me  of  a  party  shooting  a  pheasant. 
I  immediately  secured  a  warrant,  found  the  guilty  party,  and,  with- 
out trial,  he  pleaded  guilty  and  paid  the  full  fine  and  court  charges. 
The  bird  was  shot  in  the  town  of  Chilmark,  in  Dukes  County.  I  am 
pleased  to  state  a  farmer  made  the  complaint,  the  bird  having  been 
shot  upon  his  premises.  I  make  this  note  for  the  reason  that  some 
of  our  farmers  are  not  favorably  inclined  towards  the  pheasants. 

Quails  are  reported  more  numerous  than  a  year  ago ;  with  a  favor- 
able winter,  we  should  have  a  great  many  next  season.  The  pheas- 
ants are  doing  well.  I  believe  the  long  open  season  on  rabbits  is 
detrimental  to  all  our  game.  Game  birds  are  shot  by  parties  in  pur- 
suit of  rabbits.  I  should  be  glad  to  see  the  season  for  rabbits  close 
February  1.     I  commend  this  to  your  consideration. 

As  far  as  I  know,  the  fine  referred  to  above  is  the  first  one  ever 
paid  on  this  island  for  killing  a  pheasant,  and  I  trust  the  example 
will  be  a  warning  to  all  persons  who  do  not  respect  the  game  laws. 
Respectfully,  John  E.  Rowland, 

Deputy. 

Wb8t  T18BUBT,  Nov.  18, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  I  have  made  no  arrests  this  year.  I  have  carefully 
investigated  several  cases,  in  one  instance  going  so  far  as  to  get  out 
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a  warrant,  but  found  Deputy  Rowland  had  also  been  notified  and  had 
served  one.  There  is  a  steady  increase  of  pheasants,  quail  and  par- 
tridge in  this  vicinity. 

Respectfully,  Jambs  Look, 

Deputy, 

Cbiltonyille,  Not.  22, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oanie. 

Gemtlemek: —  ...  I  have  caused  no  arrests  for  violation  of 
game  laws ;  have  not  known  of  any  in  this  vicinity  or  elsewhere.  .  .  . 
I  think  the  laws  are  respected  by  all,  with  possibly  a  few  exceptions. 
I  am  out  to  Long  Pond  every  day  except  Sunday.  .  .  .  Going  out 
last  week  one  morning  I  saw  two  flocks  of  quail,  and  a  cock  and  hen 
pheasant  by  the  roadside.  About  ten  days  ago  I  saw  a  deer  near 
Little  Long  Pond.  There  are  quite  a  number  in  this  section.  .  .  . 
Respectfully,  Elkamnah  Finney, 

DeptUy. 

Cataumet,  Not.  22, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  I  have  posted  in  conspicuous  places  the  cloth  post- 
ers sent  me,  and  have  also  distributed  to  hunters  the  laws  which  I 
received.  ...  I  have  had  no  complaints  of  law  breaking.  Fishing 
has  been  very  good  the  last  season. 

Respectfully,  George  W.  Robinson, 

Deputy. 


South  Sandwich,  Mass.,  Not.  22, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  .  .  .1  have  made  no  arrests.  I  do  not  think  there 
has  been  any  seining  done  in  this  vicinity,  but  am  on  the  watch  for  it. 
I  have  reason  to  believe  that  the  Mashpee  people  have  been  hunting 
deer,  but  I  have  been  unable  to  catch  them  yet.  Except  in  this  par- 
ticular, I  think  the  laws  are  being  observed  at  present. 

Partridge  and  quail  are  increasing  in  this  section.  Deer  are  probably 
increasing,  although  it  has  been  so  dry  that  I  have  not  tracked  as 
many  as  usual  on  the  roads. 

Black  bass  are  plenty  in  Wakeby  Lake.  There  have  not  been  as 
many  pickerel  caught  as  last  fall,  owing  probably  to  the  seining  last 
spring. 

Respectfully,  John  Percival, 

Deputy, 
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Mabbhfibld  Hills,  Not.  22,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Chime, 

Gentlemen  :  —  ...  I  have  not  heard  a  gan  oq  Sunday  since  the 
three  deputies  were  down  here,  for  the  gunners  found  we  meant  busi- 
ness. Partridges  are  quite  plenty,  more  than  has  been  for  a  long 
time,  and  the  quail  are  very  plenty  this  fall.  Fish  are  about  the 
same. 

4 

Respectfully,  Thomas  Stackhouse, 

Deputy, 

CoHASSBT,  Not.  25,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  ...  Quail  are  not  plentiful,  still  there  are  some ; 
partridge  are  about  the  same;  there  are  plenty  of  wild  ducks  and 
some  geese  ;  rabbits  are  also  quite  plentiful.  There  are  some  foxes 
and  coons.  Regarding  fish,  there  are  none  here  which  the  law  forbids 
taking.  .  .  . 

Respectfully,  M.  Wm.  Silvia, 

Deputy. 

CoHABBBT,  Not.  24,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  I  have  had  no  occasion  to  arrest  any  person  for 
violating  the  fish  and  game  laws.  ...  I  have  had  the  fish  ways  at 
Dick's  Mill  Pond  put  in  a  condition  for  the  alewives  to  pass  over  the 
dam  next  spring. 

Last  spring  I  procured  from  the  Massachusetts  Protective  Associa- 
tion six  pairs  of  quail,  which  I  liberated  here,  and  which  have  done 
well.  .  .  .  The  partridge  in  this  vicinity  were  few,  but  there  has 
been  an  increase  iu  their  number  since  the  new  law,  and  I  think  if 
the  law  could  remain  as  it  is  now  for  a  number  of  years,  they  would 
be  quite  plentiful.  ... 

Respectfully,  W.  O.  Souther,  Jr., 

Deputy, 

HiNOHAM,  Nov.  26,  1901. 
To  the  Commissioners  on  Inland  Fisheries  a7id  Oame, 

Gentlemen  :  —  ...  During  March  and  April  there  was  no  patrol 
on  the  rivers  by  local  officers,  as  the  town  did  not  appropriate  any 
money.  I  spent  several  nights,  and  saw  no  one.  •  .  •  The  run  of 
smelts  was  about  the  same  as  last  year,  although  the  catches  have 
not  been  as  large.  Smelt  as  a  rule  run  small,  in  comparison  with 
other  years. 
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Quail  and  partridge  were  quite  numerous  this  fall.  The  Italians 
have  bothered  some.  I  got  a  party  of  three  with  guns  and  dogs  after 
qoail.  I  let  them  go,  with  the  promise  of  keeping  out  of  the  woods 
Sundays. 

Respectfully,  W.  I.  James, 

Deputy, 

Wetmoi'th  Heiohtb,  Not.  25,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  ...  I  do  not  find  quail  and  partridge  so  plentiful 
as  last  year.     I  have  made  no  arrests.  ... 

Respectfully,  B.  F.  Richards, 

Deptity. 

Braiktsbs,  Not.  1,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  The  prevention  of  Sunday  shooting  and  the 
enforcement  of  the  lobster  laws  has  occupied  my  attention.  The  town 
of  Braintree,  in  which  1  live,  is  now  free  of  Sunday  hunters,  and  in 
consequence  one  day  has  been  provided  in  which  it  is  safe  for  a  citi- 
zen and  his  family  to  enjoy  the  woods  and  fields. 

The  proximity  of  that  town  to  the  Blue  Hills  Reservation  renders  it 
a  natural  locality  for  all  birds  which  inhabit  the  reservation,  and  they 
are  becoming  more  plentiful  each  season.  I  have  made  no  arrests, 
believing  that  a  proper  statement  of  conditions,  followed  by  a  word  of 
warning,  accomplishes  fully  as  much,  and  has  in  addition  the  effect  of 
educating  would-be  destroyers  to  a  full  realization  of  the  advantages 
of  larger  quantities  of  birds  apd  animals. 

I  believe  that  the  lobster  law  should  be  changed  so  as  to  put  a  close 
season  on  them  for  a  number  of  years,  and  I  believe  that  the  majority 
of  the  fishermen  will  agree  that  that  is  the  only  way  to  prevent  ex- 
termination. .  .  . 

Respectfully,  Robert  E.  Belcher, 

Deputy, 

Pembroke,  Not.  18,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  ...  There  has  been  good  fishing  all  through  the 
open  season,  the  best  for  many  years.  Through  closing  the  ponds  in 
the  ice  season  the  anglers  have  had  the  best  season  they  have  ever 
had,  and  lots  of  good  fish  have  been  taken. 

Game  has  been  very  plenty.     Quail  are  very  plenty,  but  lots  of 
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them  are  not  fall  grown  yet.  .  .  .  Rabbits  are  plenty,  and  the  gun- 
ners are  having  a  good  time.  I  have  not  arrested  any  one,  as  I  have 
had  no  occasion  to  do  so. 

Respectfully,  Otis  Foster, 

Deputy.' 

West  Bridge wateb,  Not.  23 »  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  It  has  not  been  necessary  for  me  to  make  any  ar- 
rests, and  I  have  not  heard  of  any  violation  of  the  game  laws. 

Quail  and  gray  squirrels  seem  to  be  numerous,  but  there  are  very 
few  partridges.  There  are  the  usual  number  of  song  birds.  Pickerel 
and  white  perch  seem  to  abound.  There  have  been  deer  seen  in  Rayn- 
ham,  about  five  miles  from  here. 

Respectfully,  D.  R.  Simmons, 

Deputy. 

North  Kaynham,  Not.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  I  have  made  no  arrests.  I  have  had  but  one 
occasion;  that  was  for  hunting  on  Sunday.  Then  the  parties  escaped. 
...  I  believe  the  game  law,  as  a  rule,  is  seldom  violated  in  this 
section. 

Game  is  more  plentiful,  I  think,  than  it  was  fifteen  years  ago. 

Fish  are  not  as  plenty  in  this  vicinity.     There  is  no  pond  nearer  than 

Middleborough  that  is  stocked.     With  our  five  beautiful  lakes  within 

five  miles  of  my  house,  not  one  is  closed,  but  are  fished  day  and 

night.* 

Respectfully,  Henry  S.  Wilbur, 

Deputy, 

Need  HAM,  Not.  14,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  There  has  been  a  decided  improvement  in  the  ob- 
servance of  the  fish  and  game  laws  during  the  past  year.  Partridge 
are  getting  very  scarce  in  this  section,  while  quail  are  on  the  increase, 
there  being  more  here  this  year  th^n  for  several  years  past.  ...  I 
have  warned  two  different  parties,  but  have  not  had  occasion  to  make 
any  arrests. 

Respectfully,  George  H.  Hassam, 

Deputy. 

*  The  presumption  !s  that  Mr.  Wilbur  allades  to  the  ponds  in  Lakeville.    If  so,  foar 
of  the  largest  haTe  been  closed  to  winter  fishing,  after  haTing  been  stocked. 


1901.]  PUBLIC   DOCUMENT  — No.  25.  156 


Nbbdhaii,  Not.  21,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gemtlehem: —  .  .  .  There  has  been  no  Sunday  hanting  here. 
Quail  are  quite  plenty.  Partridge  are  very  scarce.  I  have  made  no 
arrests. 

Respectfully,  W.  H.  Cook, 

Deputy. 

Nbbdham,  Nov.  21,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  I  have  made  no  arrests,  and  know  of  no  one 
who  has  been  violating  the  law.  Quail  are  plentiful  in  this  section. 
Partridges  and  rabbits  are  fairly  plentiful.  .  .  . 

Respectfully,  Augustus  Crowell, 

Deputy. 

F&ANKLIN,  Not.  22,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  I  had  some  talk  with  the  farmers  the  other 
Sunday,  and  they  said  that  it  was  never  so  still  before  as  it  had  been 
this  fall  from  Sunday  shooting,  and  asked  me  what  made  it.  I  found 
one  man  fishing  out  in  a  boat.  I  got  another  boat  and  went  after 
him,  took  him  ashore  and  sent  him  home,  and  have  seen  no  Sunday 
fishing  since. 

I  have  posted  the  game  laws  sent  me  in  different  places  around  in 
the  woods  where  they  would  be  seen.  .  .  . 

Partridges,  quail  and  woodcock  are  very  plenty  in  this  section  this 
year,  and  that  is  the  reason  that  the  Rhode  Island  hunters  like  to 
come  over  here  to  hunt,  as  they  can  sell  them  when  they  get  home. 
I  think  we  should  have  a  law  so  that  a  deputy  could  search  a  person. 
The  way  the  law  is  now,  a  man  can  go  into  Rhode  Island  with  his 
hunting  coat  full  of  game,  and  I  have  no  right  to  stop  him  and  search 
his  coat.  The  hunters  in  Franklin  respect  the  law  this  year  better 
than  I  ever  knew  them  to  before.  .  .  . 

Respectfully,  H.  A.  Bent, 

Deputy. 

BoBTON«  Nov.  28,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  My  duties  are  confined  mainly  to  keeping  a 
strict  watch  over  the  dealers  in  our  markets,  and  to  the  direction  of 
the  work  done  by  two  oflScers  who  are  employed  and  paid  by  the  Rod 
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and  Gun  Clab  of  Boston,  of  which  I  have  the  honor  to  be  president. 
In  my  work  around  the  markets  I  am  constantly  being  consulted  as 
to  changes  in  fish  and  game  laws,  and  also  as  to  the  correct  interpre- 
tation of  them.  I  also  distribute  many  copies  of  said  laws  each  year. 
Personally,  I  have  had  no  occasion  to  make  any  prosecutions  during 
the  past  year.  Our  deputies  make  their  own  reports  to  the  Board. 
During  the  past  thirty-five  years  I  have  taken  an  active  part  in  formu- 
lating and  helping  to  enforce  our  fish  and  game  laws.  I  believe  that 
our  fish  and  game  dealers  as  a  whole  are  most  strictly  living  up  to  the 
requirements  of  said  laws. 

Concerning  the  need  of  certain  changes  in  the  laws,  by  which  the 
sale  of  woodcock  and  ruffed  grouse  was  forbidden,  I  can  say  that 
this  measure  was  adopted  none  too  soon.  Those  birds  are  exceed- 
ingly scarce  throughout  New  England,  particularly  the  grouse.  In 
my  work  I  have  corresponded  with  sportsmen  in  various  sections,  and 
have  personally  investigated  in  others ;  and  the  result  is  invariably 
the  same  in  all  directions,  —  very  few  grouse  to  be  found. 

Respectfully,  John  Fottler,  Jr., 

Deputy, 


Boston,  Dec.  9,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  ...  During  the  past  season  we  have  visited  all 
parts  of  the  State.  Last  spring  the  brooks  were  very  high,  and  in 
April  very  little  trout  fishing  was  done,  and  nothing  illegal  was 
noticed  by  us  worth  reporting.  We  have  found  very  few  cases  of 
snaring  of  partridges  this  season.  In  fact,  the  old  snarers  who  used 
formerly  to  make  a  business  of  it  every  fall  have  practically  done 
nothing.  .  .  .  We  have  devoted  considerable  time  to  investigating 
complaints  of  gangs  of  Italians  who  have  been  shooting  all  kind  of 
song  birds  in  the  vicinity  of  Boston.  We  have  sent  home  a  good 
many  who  claimed  not  to  know  the  laws.  .  .  . 

Quail  and  ruffed  grouse  bred  well  this  year,  and  have  iDcreased  in 
numbers  in  most  parts  of  the  State. 

Respectfully,  W.  E.  Quiggle, 

Paul  Dillingham, 

Deputies. 

Wakefield,  Nov.  11,  1901. 
To  the  Commissioners  on  Inland  Fisheries  ayid  Oame. 

Gentlemen  :  —  ...  Game  conditions  around  Wakefield  are  favor- 
able this  fall.  Being  so  near  Boston,  the  covers  here  are  shot  over 
a  great  deal ;  but  partridges  are  at  least  holding  their  own,  and  quail 
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are  on  the  increaBe.  The  good  effect  of  the  prohibition  of  the  sale  of 
partridges  cannot  be  stated  too  strongly.  .  .  .  The  ])rotective  laws 
are  well  observed  in  this  vicinity,  and  there  is  almost  no  Sunday 
shooting.  I  have  spent  all  the  time  that  I  could  spare  in  the  woods, 
while  Mr.  Samuel  Parker,  the  other  deputy  here,  has  taken  good  care 
of  our  lakes  and  streams,  and  neither  of  us  has  found  a  case  of  law 
breaking  that  warranted  a  prosecution.   .  .  . 

I  respectfully  submit,  however,  that  there  is  need  of  a  law  to  give 
the  conunission  the  power  to  close  ponds  to  ice  fishing.  The  only 
closing  that  can  be  had  now  is  for  a  single  period  of  three  years ;  and 
while  the  acceptance  by  a  town  of  chapter  331,  Acts  of  1888, 
restricting  the  taking  of  pickerel  to  one  hand  line,  is  partially 
effective  to  regulate  ice  fishing,  still,  the  act  is  easily  evaded,  and 
conviction  under  it  would  be  difficult.  The  laws  of  New  Hampshire 
allow  the  commission  to  close  ponds  on  petition  of  a  certain  number 
of  inhabitants  of  the  town  in  which  the  pond  is  located  ;  and  it  seems 
that  the  Legislature  ought  to  give  our  commission  a  like  power  here, 
for  the  results  of  winter  fishing  are  more  harmful  in  this  State  than 
in  New  Hampshire,  on  account  of  the  larger  number  that  fish  here, 
and  of  the  greater  accessibility  of  our  ponds. 

The  value  of  the  deputy  system  has  been  shown  very  clearly  tbis 
summer  in  the  matter  of  Sunday  fishing.  As  long  as  it  was  thought 
that  the  deputies  would  enforce  the  law  against  Sunday  fishing,  there 
was  absolutely  no  fishing  in  the  lakes  here  on  that  day ;  but  as  soon 
as  it  became  known  that  the  deputies  would  not  enforce  that  law, 
people  began  to  fish  on  Sunday.  The  amount  of  fishing  was  not 
large,  it  is  true,  but  the  incident  showed  conclusively  the  usefulness 
of  the  deputy  system  in  preventing  law  breaking.  .  .  . 

Respectfully,  Geor<;e  M.  Poland, 

Deputy, 

WakefielDi  Nov.  1,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gektlemen  :  —  I  have  made  no  arrests  this  year,  and  have  received 
no  complaints.  The  lakes  in  Wakefield  have  been  carefully  watched. 
Fishing  has  greatly  improved  in  these  lakes  during  the  current  year, 
And  there  have  been  more  black  bass  ranging  in  size  from  one  to  five 
pounds  than  for  a  number  of  years  past.  Perch  are  large  and  more 
plentiful ;  only  a  few  white  perch  were  caught.  A  great  many  pickerel 
have  been  caught,  but  they  run  small.  Many  large  ones  were  caught 
last  winter,  ranging  from  one  to  five  pounds,  and  this  hurt  the  sum- 
mer fishing.  ...  A  number  of  German  carp  weighing  from  ten  to 
twenty  pounds  were  caught  in  May.  .  .  . 

There  has  been  a  great  increase  of  game  the  last  year,  and  there 
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are  more  partridges,  quail,  gray  squirrels  and  rabbits  than  for  a  num- 
ber of  years  past,  and  also  more  robins  than  last  year.  I  think  the 
laws  have  been  respected,  as  a  rule.  .  .  . 

Respectfully,  Samuel  Parker, 

Deputy. 

Reading,  Nov.  11, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  Snaring  of  ruffed  grouse  in  this  section  is 
practically  at  an  end.  We  have  patrolled  this  section  from  end  to 
end  without  finding  any  snares.  One  case  has  been  reported  which 
we  shall  investigate.  The  men  in  this  section  who  used  to  shoot  and 
snare  for  market  are  doing  practically  nothing  in  this  line.  .  .  . 

Game  is  more  plentiful  this  year  than  for  several  years.  We  have 
seen  two  pheasants,  and  others  have  been  reported  as  having  been 
seen  in  our  town.  Quail  are  very  plentiful,  and  if  we  have  a  mild 
winter  we  may  look  for  good  quail  shooting  next  year.  Ruffed  grouse 
are  fairly  plentiful,  also  rabbit  and  gray  squirrel.  Two  deer  have 
been  seen  in  this  section  the  first  of  this  summer,  one  in  Reading  and 
one  in  North  Reading.  .  .  . 

Respectfully,  Chester  B.  Pratt, 

Melvin  H.  Lowd, 

Deputies. 

WoBUHN,  Nov.  7, 1901. 
To  the  Cofnmissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  Since  the  closing  of  Horn  Pond,  except  on 
stated  days,  no  one  has  overstepped  the  regulations,  to  my  knowledge. 
The  people  of  Woburn  seem  to  appreciate  your  efforts  in  this  regard, 
and  those  interested  are  fully  aware  of  the  great  drain  which  haa 
taken  place  for  many  years.  ...  As  no  one  to  my  knowledge  has 
transgressed  the  law,  no  arrests  have  been  necessary.  .  .  . 

Respectfully,  Fred.  J.  Brown, 

Deputy. 

BuRLiNOTON,  Nov.  16, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  .  .  .1  have  made  no  arrests,  and  have  had  little 
trouble  to  keep  the  laws  enforced.  Gunners  have  been  scarce  thia 
season,  and  those  who  do  go  are  strangers.  The  local  residents  ap- 
pear to  respect  the  laws. 

There  are  some  partridge  and  quail,  and  a  number  of  gray  squir- 
rels. Rabbits  do  not  appear  to  be  very  plenty.  I  have  been  out 
since  the  snow,  and  failed  to  track  any.     I  have  a  flock  of  quail  near 
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my  house,  and  drove  so  close  to  them  to-day  that  I  stopped  the  horse 
in  the  road,  and  could  have  touched  them  with  my  whip.  When  I 
stopped,  they  flew,  as  I  expected. 

I  liberated  fifteen  Belgian  hares  about  the  middle  of  July,  and  have 
found  all  but  three  dead.  All  that  I  found  had  a  large  worm  under 
the  skin  which  seemed  to  eat  the  flesh.  ...  I  have  two  in  the  woods 
that  stay  in  a  lot  of  scrub  oaks,  and  appear  to  do  well.  There  is  a 
common  rabbit,  or  cotton-tail,  that  stays  with  them,  and  I  hope  it 
may  cross  with  them  by  spring.  I  have  ten  more  in  yards  outdoors, 
and  they  are  all  healthy,  but  too  small  to  let  out  until  spring.  From 
my  experience,  it  will  be  some  time  before  they  become  plentiful.  If  I 
knew  the  cause  of  this  worm,  I  would  try  to  remedy  it.  Some  tell 
me  it  is  high  feeding,  but  it  cannot  be  that,  for  I  did  not  feed  them, 
while  those  penned  up  that  I  did  feed  had  no  worms.  A  friend  of 
mine  thought  it  was  a  bot,  or  something  like  it,  caused  by  a  sting 
from  some  fly.  I  have  seen  this  same  worm  in  wild  rabbits  fifteen 
years  ago  on  Cape  Cod.  They  are  about  an  inch  long/ind  half  an 
inch  through,  brown  in  color,  and  have  what  appears  to  be  an  eye ; 
almost  looks  like  an  extra  eye  when  seen  on  a  rabbit.* 

Respectfully,  ^    Harrt  L.  Haskell, 

Deputy. 

North  BOBOVOH,  Nov.  22, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  ...  I  have  put  in  much  time  to  suppress  illegal 
fishing  and  hunting.  I  have  found  no  one  hunting  Sundays,  and  have 
made  no  arrests.  .  .  . 

Partridge  were  quite  plentiful  the  first  part  of  the  season.     At  the 
present  time  it  is  almost  impossible  to  start  one.f 
There  never  has  been  as  many  quail  as  at  the  present  time. 

Respectfully,  Ethan  Bothwell, 

Deputy, 

Ht'DSON,  Nov.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen: —  ...  I  have  made  no  arrests.  ...  I  have  heard 
some  complaint  from  honest  sportsmen  of  certain  hunters  using  fer- 

•  The  **  worm  "  mentioned  by  Depaty  Haskell  is  probably  the  laryal  form  of  a  fly 
{Cuterebra),  which  is  foand  in  several  species  of  wild  rabbits,  if  not  in  all.  Rabbits 
are  also  freqnently  troubled  with  the  larval  form  of  a  tape  worm  (Tania),  bat  neither 
of  these  appear  to  be  detrimental  to  these  animals  for  food  purposes  at  those  seasons  — 
the  colder  portions  of  the  year  —  when  rabbits  are  supposed  to  be  best  for  the  table. 

t  The  apparent  scarcity  of  partridge  in  early  November  was  probably  due  to  foliage  on 
the  trees.  In  several  sections  of  the  State,  where  it  was  thought  birds  were  rather  scarce 
than  otherwise,  many  were  observed  after  defoliation  of  the  trees,  caused  by  heavy 
frosts  and  winds. 
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reta,  but  have  never  been  able  to  prove  such  complaints.  I  found 
one  man  in  the  woods  one  Sunday  with  his  dog,  but  he  had  no  game 
or  ferret.  ... 

Respectfully,  Daniel  D.  Rose, 

DepiUy. 

South  Acton,  Not.  16,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  .  .  .1  have  made  no  arrests,  but  have  written 
three  letters  to  parties  said  to  have  been  violating  the  fish  and  game 
laws.  ...  I  have  caused  a  notice  to  be  inserted  in  the  local  paper, 
which  I  feel  satisfied  has  greatly  reduced  the  violations  of  these  laws 
in  this  section.  .  .  . 

Respectfully,  L.  E.  Reed, 

D^nUy. 

•  Lancastbb,  Nov.  20, 1901. 

To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  No  report  of  violation  of  the  fish  and  game 
laws  has  been  made  to  me  this  year.  Game  is  as  plenty  as  usual. 
Rabbits,  woodcock,  quail  and  gray  squirrels  are  plenty,  with  not  a 
few  deer.  .  .  . 

Respectfully,  Andrew  J.  Kennedy, 

DeptUy. 


Lowell,  Nov.  16,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  : —  ...  I  have  visited  a  number  of  ponds  in  this  sec- 
tion the  past  summer,  and  found  the  fishing  good.  Nagog  Lake,  in 
particular,  in  North  Acton,  twelve  miles  from  Lowell,  is  well  stocked 
with  big-mouth  bass ;  pickerel  and  yellow  perch  are  also  plentiful.  I 
also  visited  Long-Sought-for  Pond,  at  Westford,  where  I  found  good 
fishing,  especially  for  yellow  perch,  some  of  which  weigh  two  pounds 
each.  Fishing  has  been  good  all  summer  at  Great  Fond,  in  Andover. 
Parties  have  gone  there  from  Lowell  this  summer  and  got  some  very 
nice  catches  of  bass  and  white  perch.  The  bass  taken  there  are  the 
small-mouth  species.  .  .  .  Fishing  at  Great  Pond  is  better,  I  sup- 
pose, because  of  the  restrictions.  ...  I  can  truly  say  that  the  fish 
are  increasing  in  the  ponds  in  this  vicinity.  .  .  . 

Game  is  very  plentiful  this  year  in  this  locality.  There  are  lots  of 
hares,  partridge,  gray  squirrels  and  quail.  A  while  ago  people  this 
way  were  afraid  the  game  had  all  or  nearly  all  left  this  part  of  the 
country,  but  I  am  happy  to  say  such  is  not  the  fact.  .   .   .  Last 
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Taeeday  ope  man  went  to  Carlisle  and  brought  back  six  nice  gray 
squirrels,  four  quail  and  one  woodcock.  .  .  . 

A  deer  was  found  dead  at  Middlesex  ;  he  was  killed  by  a  fall.  He 
was  found  by  a  Mr.  McDonald  at  the  foot  of  a  high  embankment, 
with  no  bullet  wounds.  .  .  . 

Respectfully,  Charles  W.  Swan, 

Deputy, 


LowBLL,  Nov.  19,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  A  new  fishway  is  badly  needed  here.  .  .  . 
During  the  month  of  May  there  were  a  great  many  eels  here  at  the 
fishway,  but  not  as  many  as  last  year.  A  large  number  of  chub, 
suckers,  yellow  perch  and  hompouts  have  also  been  seen  around  the 
fishway.  I  likewise  saw  a  lot  of  small-mouth  and  large-mouth  black 
bass,  and  have  seen  eight  salmon  in  the  pools  near  the  fishway.  The 
fishing  in  the  vicinity  of  Lowell  has  been  good  this  year ;  some  splen- 
did strings  of  pickerel  and  large-mouth  bass  have  been  taken  from 
Great  Pond,  North  Andover,  Concord  River,  and  Lake  Nagog,  in 
North  Acton.  The  white  perch  that  were  put  in  Leach's  Pond  three 
years  ago,  I  think,  are  doing  well ;  schools  of  them  have  been  seen 
near  the  surface  after  sundown  on  several  occasions.  Nabnasset 
Pond  and  also  Long  Pond,  which  were  stocked  in  1897,  are  now  open 
to  ice  fishing,  after  having  been  closed  during  the  last  three  years, 
and  the  fishermen  expect  some  good  fishing  in  them.  ...  I  have 
made  no  arrests. 

Partridge  and  woodcock  are  rather  scarce.  Quite  a  number  of 
quail  have  been  seen,  but  mostly  young  birds.  Gray  squirrels  and 
rabbits  are  more  abundant  than  last  year.  A  number  of  deer  have 
been  seen  in  the  vicinity  of  Lowell.  I  know  where  there  are  five 
within  six  miles  from  here.  I  investigated  the  killing  of  a  deer  on 
November  13,  and  was  very  glad  to  find  that  the  animal  was  not  shot, 
but  was  killed  by  jumping  from  a  high  crossing  near  Middlesex 
village. 

Respectfully,  George  T.  Spence, 

Deputy. 

Dkacut,  Nov.  25, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  Partridge  are  on  the  increase.  By  careful 
observation  I  am  satisfied  that  the  new  law  and  shortening  of  the 
season  are  doing  a  lot  of  good.  .  .  .  Quail  are  more  plentiful  than  I 
have  seen  them  for  years,  but  small,  —  hardly  larger  than  robins. 
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There  seems  to  be  a  seooqd  brood  of  birds  in  the  fields.  Quail  also 
show  the  good  the  law  against  market  shooting  has  done.  Woodcock 
I  can  say  but  little  about,  for  I  have  been  able  to  raise  only  two  birds 
all  the  fall.  There  are  a  few  deer,  and  they  are  slowly  increasing* 
I  have  seen  two  does  with  fawns  this  fail.  .  .  .  One  four-year-old 
buck  came  to  the  city  two  weeks  ago,  and  while  crossing  a  bridge 
over  a  railroad  was  frightened,  and  jumped  over  the  side  to  the  rail- 
road below  and  was  killed. 

White  perch  in  Long  Pond  are  beginning  to  show  up,  also  black 
bass  now  and  again.  .  .  .  Rabbits  are  plenty  this  year,  and  game 
wardens  have  had  their  hands  full  watching  men  with  ferrets,  who 
have  given  them  lots  of  bother,  but  have  been  very  successful  in 
keeping  them  where  they  belong.  I  think  a  person  caught  in  the  act 
of  using  a  ferret,  in  addition  to  the  regular  fine,  should  forfeit  d(^, 
ferret,  and  everything  used  for  getting  the  rabbit. 

Respectfully,  C.  Frank  Scott, 

Deputy. 


DuNSTABLB,  Nov.  28,  1901. 

To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  I  have  visited  Massapoag  Pond  seventy-three  times 
during  the  season  ;  have  made  no  arrests.  A  cold,  backward  spring 
prevented  much  fishing  and  camping  out  which  has  been  practised  in 
former  years.  .  .  . 

Squirrels,  partridges  and  rabbits  are  quite  plentiful.  One  hunter 
caught  an  old-fashioned  white  rabbit,  the  first  I  have  seen  for  more 
than  thirty-five  years.  Deer  are  quite  numerous  in  the  spring  and 
summer  months  ;  in  fact,  two  or  three  of  them  frequented  my  mowing 
fields  day  and  night  for  the  last  two  years,  and  made  quite  a  path 
through  my  corn  fields.  Three,  four  and  five  have  been  seen  in  the 
highways  at  one  time*by  several  persons.  My  father  has  lived  in  this 
section  for  eighty-one  years,  and  never  saw  anything  like  it  before. 
Respectfully,  George  W.  Chaney, 

Deputy. 


Ltnnfield,  Nov.  10,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  Partridges  are  about  as  plenty  as  last  year ; 
quail  and  woodcock  are  very  scarce.     I  do  not  have  much  trouble 
with  Sunday  gunners.     The  pike  perch  have  not  been  seen  this  year. 
Respectfully,  George  Williams, 

Deputy 
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Pbabodt,  Dec.  7, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  .  .  .1  have  heard  of  some  shooting  on  the  Sab- 
bath, suspicions  of  parties  violating  the  lobster  law,  and  also  parties 
taking  smelts  illegally  by  net;  but  I  have  been  unable  to  locate  them, 
as  they  destroyed  their  net  after  hearing  that  I  was  making  investi- 
gation. I  understood  they  were  selling  from  twenty  to  thirty  pounds 
per  day,  but  I  was  unable  to  purchase  any  myself  or  get  any  one  to 
purchase  some  for  me.  There  has  been  very  little  Sunday  shooting, 
and  what  there  was,  was  in  the  vicinity  of  Cape  Ann.  .  .  . 

I  have  seen  quite  a  number  of  pheasants  in  the  vicinity  of  Ipswich, 
Wenham  and  Hamilton.  .  .  . 

Respectfully,  A.  B.  Clark, 

DeptUy. 


Bbvbrlt,  Not.  26,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen: —  .  »  .  The  quail  have  been  more  plentiful  in  this 
section  of  the  State  during  the  last  summer  and  fall  than  they  have 
been  at  any  time  in  my  remembrance.  .  .  .  Pheasants  have  done 
well,  and  are  rapidly  increasing.  I  have  seen  and  heard  of  numerous 
birds  in  the  last  six  months.     The  partridges  are  fairly  plentiful. 

I  have  put  in  much  time  Sundays  and  other  days  when  I  could 
spare  the  time  from  my  work.  I  have  not  made  any  arrests,  but 
have  sent  several  boys  home  who  had  started  out  to  shoot  on  Sun- 
day. «  .  • 

Respectfully,  Ezra  S.  Pierce, 

Deputy, 


Beverly,  Nov.  21,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  ...  Quail  were  never  more  plentiful.  .  .  .  Par- 
tridge are  more  numerous  than  last  year,  but  not  many  woodcock 
have  been  bagged.  Pheasants  are  doing  fine,  and  on  my  travels  I 
have  seen  many.  I  have  received  a  few  complaints  of  Sunday  shoot- 
ing, but  have  myself  come  across  no  one  violating  the  law,  and  have 
been  in  the  woods  almost  every  Sunday. 

The  varieties  of  fish  caught  in  our  lakes  and  streams  give  the  boys 
lots  of  sport,  and  are  not  decreasing. 

Respectfully,  F.  G.  Lefavour, 

Deputy. 
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Bevbrlt,  Nov.  18,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  ...  Last  spring  I  liberated  five  dozen  quail,  .  .  . 
and  up  to  the  first  of  October  I  do  not  think  one  had  been  killed.  I 
also  watched  the  brooks  in  the  spring,  and  saw  no  violation  of  the 
law  in  regard  to  catching  smelts.  Quail  have  increased  in  the  last 
two  years,  but  partridge  and  woodcock  are  scarce.  Black  ducks  are 
very  abundant  this  year.  The  sportsmen  have  respected  the  Sunday 
law  in  every  detail,  therefore  I  have  been  unable  to  make  any  arrests. 
Respectfully,  Georoe  W.  Goldsmtth, 

Deputy. 


Wenham,  Nov.  20,  1001. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  — The  year  has  been  a  very  successful  one,  from  the 
fact  that  we  have  been  bothered  little  by  law  breakers.  .  .  .  Game 
is  very  plentiful.  Partridge  and  quail  seem  to  be  on  the  increase, 
while  woodcock  are  seldom  seen.  Pheasants  seem  to  be  on  the  in- 
crease, in  some' sections  being  so  plenty  as  to  bother  sportsmen  who 
are  out  after  quail.  .  .  . 

Respectfully,  Fred  S.  Knowlton, 

Deputy. 

Manchbster,  Nov.  18,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  This  was  a  good  season  for  pheasants  ;  they  have 
increased  to  large  numbers,  and  we  can  see  young  flocks  everywhere. 
They. are  a  delight  to  the  people  in  our  vicinity.  Quail  cannot  be 
found,  except  those  we  have  liberated.  Partridge  and  woodcock  are 
not  often  seen  and  other  game  is  scarce  here.  There  has  been  no 
Sunday  gunning  or  other  violation  of  the  law,  so  far  as  I  know. 

Respectfully,  Herman  Thiemann, 

Deputy. 


North  Andovkr,  Nov.  23,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  ...  As  regards  the  public  complying  with  the 
laws,  I  must  say  that  they  have  fulfilled  all  the  requirements.  .  .  . 
Partridge,  quail,  squirrels  of  all  kinds,  and  rabbits  are  flourishing. 
Respectfully,  William  J.  Toohey, 

Deputy. 
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IP8WICH,  Nov.  18,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlkken  :  —  .  .  .1  have  not  arrested  any  one  this  year.  .  .  . 
Quail  and  partridge  I  know  are  plenty  this  fall.  I  have  seen  more 
pheasants  this  year  than  any  time,  .  .  .  and  I  think  they  are  increas- 
ing in  Ipswicb.  .  .  . 

Respectfully,  James  A.  Lord, 

Deputy, 

Oeoroetown,  Not.  18, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  I  was  appointed  the  present  year,  and  have  had 
only  a  short  time  in  service.  ...  I  have  spent  considerable^ time  in 
the  woods  about  here,  but  have  seen  no  violations  of  the  laws,  nor 
have  I  heard  of  any.  .  .  .  Game,  especially  partridges,  is  more  plen- 
tiful than  it  has  been  for  some  years,  and  now  and  then  a  pheasant 
is  seen  in  the  fields  between  Georgetown  and  Groveland. 

Respectfully,  El  wood  T.  Wildes, 

Deputy. 

Oroybland,  Nov.  17, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  I  have  made  no  arrests  this  year.  I  have  used  all 
of  my  spare  time  in  looking  after  the  fish  and  game  in  the  town  of 
Groveland.  The  trout  that  were  placed  in  Argelia,  or  Brown*s  Brook, 
last  spring,  are  growing  very  fast ;  from  fifteen  to  thirty  nice  trout 
can  be  seen  in  places.  Mr.  Gardner  Wood  and  myself  and  other 
members  of  the  Groveland  Fish  and  Game  Protective  Association 
have  fed  worms  and  bugs  to  the  fish  as  often  as  possible  all  summer. 
There  has  been  no  fishing  in  the  brook  since  June  5  of  this  year.  We 
expect  people  will  try  to  fish  next  spring. 

Most  of  our  people  are  in  favor  of  having  very  strict  laws  to  pro- 
tect the  fish  and  game.  Chapter  379,  Acts  of  1900,  has  been  a  great 
help  in  preserving  game.  I  think  the  sale  of  quail  should  also  be 
prevented.  The  pheasants  are  all  alive.  We  leave  wheat  and  cracked 
corn  where  they  can  find  it.  The  association  has  obtained  permission 
from  the  owners  of  about  seven  hundred  acres  of  land  to  post  it,  and 
prevent  gunning  and  trapping  thereon.  Quail,  partridge  and  rabbits 
are  plentiful.  Gray  squirrels  and  woodcock  are  scarce.  Sunday 
gunning  has  been  stopped. 

Respectfully,  Louis  C.  Gordon, 

DeptUy. 
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Ambsburt,  Nov.  26, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  I  have  made  oo  arrests,  and,  as  far  as  I  know,  no 
one  has  broken  the  fish  and  game  laws.  Partridge  and  quail  are  in- 
creasing and  the  pot  hunters  are  decreasing. 

Respectfully,  Lawrence  Freeman, 

Deputy. 

(2)     Central  Section  of  the  State. 

MiLFo&D,  Nov.  6,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  .  .  .  Quail  were  very  plenty  at  the  opening  of  the 
shooting  season,  but  the  hunters  have  been  after  them  early  and  late. 
It  seems  to  me  to  be  inconsistent  to  allow  the  sale  of  the  very  birds 
which  the  sportsmen  have  been  planting  all  over  the  State.  ...  As 
for  partridge,  I  have  seen  quite  a  number,  but  hunters  say  they 
are  scarce,  and  I  hear  of  but  few  woodcock  being  shot.  Pheasants 
are  seen  occasionally,  and  there  are  more  about  here  than  are  seen,  as 
they  are  very  shy.  Several  deer  have  been  seen  during  the  spring 
and  summer. 

There  have  been  two  cases  of  Sunday  shooting  before  the  courts 
here,  brought  by  a  local  officer.  .  .  .  You  can  form  some  idea  of  the 
amount  of  shooting  done  in  this  vicinity  from  the  fact  that  one  dealer 
in  ammunition  has  sold  over  eight  thousand  shells,  and  three  other 
dealers  not  heard  from. 

Respectfully,  W.  N.  Prentiss, 

Deputy. 

Westborovoh,  Dec.  1,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  ...  I  have  made  no  arrests.  .  .  .  There  have 
been  a  great  many  more  quail  this  year  than  there  has  been  before  for 
a  number  a  years.  .  .  . 

Respectfully,  A.  H.  Sandra, 

Deputy. 

MiLLBUBT,  Oct.  20,  1901. 

To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  ...  I  have  enforced  the  close  season  on  Dority 
Pond,  and  have  completely  stopped  the  practice  of  taking  small  bass. 
I  have  investigated  many  complaints,  and  have  stopped  further 
violations.     I  have  not  made  any  arrests.  .  .  .  Trout  were   more 
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plentiful  this  year  than  last.     They  should  be  still  more  abundant 
next  year.  .  .  . 

Deer  are  frequently  seen,  and  are  evidently  on  the  increase. 
There  are  more  partridge  and  quail  than  I  have  known  for  many 
years.  The  laws  have  been  well  observed.  I  only  know  of  one  sale 
of  partridges,  but  was  unable  to  get  evidence  to  convict,  as  both 
parties  announced  their  intention  of  swearing  the  birds  were  a  gift. 
The  buyer  is  a  man  who  was  prominent  in  having  the  anti-sale  law 
passed.  I  do  not  think  there  has  been  a  snare  set  in  this  vicinity  this 
year.  .  .  . 

Respectfully,  Gboroe  E.  Whitehead, 

DeptUy, 


LBICB8TBR,  Not.  10,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  .  .  .1  have  spent  most  of  my  spare  time  in  the 
protection  of  game  and  fish.  .  .  .  There  is  very  little  illegal  work 
done  in  this  town.  There  has  been  some  fishing  in  Henshaw  Pond  on 
days  that  they  should  not  fish,  but  I  have  not  been  able  to  catch  them 
as  yet.  Game  seems  plentiful,  and  some  good  bags  have  been 
brought  in.  ...  I  have  not  had  to  make  an  arrest  this  year.  .  .  . 
Respectfully,  Timothy  McCarthy, 

Deputy, 

Wb8T  Upton,  Nov.  23, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  I  am  glad  to  say  there  has  been  a  decided  improve- 
ment in  the  observance  of  Sunday  hunting  and  fishing  the  past  year 
here.  I  have  been  able  to  learn  of  but  two  instances  where  guns 
were  heard  on  Sunday. 

I  was  disappointed  to  find  so  few  partridges,  for  there  was  a  good 
number  left  over  last  year.  I  believe  the  wet  weather  in  May  had 
something  to  do  with  it.  This  bird  needs  all  the  protection  it  possi- 
bly can  get.  .  .  .  The  woodcock  have  been  rather  scarce,  but  quail 
were  very  plentiful;  I  never  saw  so  many  here  before.  Rabbits 
and  squirrels  are  very  numerous.  A  number  of  deer  have  been  seen 
in  this  locality  this  year.  .  .  . 

I  have  made  no  arrests,  as  the  sportsmen  have  lived  up  to  the  laws 
very  well.  I  distributed  the  abstracts  of  the  fish  and  game  laws  you 
sent  me  among  interested  parties. 

Respectfully,  Daniel  A.  Warren, 

Deputy. 
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OxFOKi),  Nov.  22,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  Since  receiving  our  appointoients  we  have  kept  dili- 
gent watch  of  all  hunters  in  this  town,  part  of  Charlton,  Sutton  and 
Auburn,  and  have  seen  nothing  out  of  the  way.  We  have  spent 
every  Saturday  night,  and  all  of  each  Sunday,  looking  after  ferret 
hunters  and  snares,  but  have  not  found  a  single  one  so  far,  —  some- 
thing unusual  for  this  section.  The  law  prohibiting  the  sale  of  game 
birds  has  put  an  end  to  pot  hunting.  Partridges  are  plentiful  this 
year,  and  quail  are  also,  but  very  wild.  Woodcock  are  never  extra 
plentiful  in  this  section.  Hares  are  also  quite  numerous.  Sunday 
gunning  has  gone  out  of  fashion  hereabouts.  .  .  . 

Respectfully,  Archibald  Campbell, 

James  H.  Cabling, 

Deputies. 

VVoRCESTBR,  Nov.  21,  1901. 

To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  *  — ...  From  May  until  November  I  was  confined,  so 
it  was  impossible  for  me  to  make  any  arrests.  I  have  been  in  the 
woods  some,  and  I  think  the  shortening  of  the  open  season  is  a  step 
in  the  right  direction,  only  carry  it  farther,  and  make  it  a  crime  to 
have  a  dog  or  gun  in  the  woods  or  brush  either  Sunday  or  during  the 
close  season. 

Respectfully,  Henry  A.  Mower, 

Deputy. 

FisKDALE,  Nov.  9, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  ...  No  large  trout  or  bass  were  taken  this  sea- 
son. Partridges  and  quail  were  plenty,  but  woodcock  were  scarce- 
Deer  have  been  seen  quite  often  by  farmers,  and  I  have  failed  to  hear 
of  any  one  hunting  or  chasing  them.  I  think  the  game  laws  have 
been  observed  better  this  year  than  last.  Prohibiting  the  sale  of 
birds  has  made  them  more  plentiful,  and  I  hope  it  will  remain  so  for 
a  number  of  years. 

Respectfully,  J.  W.  Robinson, 

Deputy. 

Charlton,  Nov.  10, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame. 

Gentlemen  :  —  Game  is  about  the  same  as  last  season,  so  far  as 
quail  and  partridge  are  concerned.     I  have  put  in  quite  a  lot  of  time 
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looking  after  Sunday  shooting,  but  have  not  heard  a  gun  on  Sunday 
thia  season,  and  so  there  have  been  no  arrests. 

Respectfully,  Chables  H.  Baldwin, 

Deputy. 


WBB8TB&,  Not.  21,  1901. 
To  the  Cammiasionera  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  I  have  made  no  arrests  for  violation  of  fish  and 

* 

game  laws.    I  am  satisfied  there  are  few  violations.  .  .  . 

Game  birds  are  about  as  usual,  except  quail,  which  are  more  plenti- 
ful. The  song  and  insect  eating  birds  are  numerous.  If  we  could 
•dispense  with  cats  and  English  sparrows,  I  think  we  could  have  a 
little  paradise  of  song  birds  in  our  villages.  The  cats  stand  ready  to 
•catch  every  young  robin  that  leaves  its  nest.  .  .  . 

Respectfully,  Rufus  C.  Hall, 

Deputy. 

.    Wbbstbb,  Not.  28, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gentlemen  :  —  I  have  made  no  arrests,  having  known  of  no  occa- 
sion for  so  doing.  I  have  taken  a  large  .  .  .  gill  net  that  I  found 
in  the  woods  near  a  pond  in  the  town  of  Dudley.  .  .  . 

Hunters  have  seen  two  Mongolian  pheasants  that  were  released  by 
your  agent  in  this  locality.  Partridge  are  very  scarce  and  quail  are 
plentiful. 

Respectfully,  Charles  B.  Adams. 

Deputy. 

FiTCHBU&o,  Not.  26,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Qame, 

Gentlemen:  — .  .  .  I  took  the  oath  of  ofl^ce  Oct.  12,  1901. 
October  20  [Sunday]  I  went  out,  but  found  no  hunters.  The  27th  I 
found  six,  and  gave  them  a  chance  to  go  home,  on  condition  they 
would  do  no  more  Sunday  hunting.  November  3 1  found  five  hunters, 
and  gave  them  the  same  chance  ;  I  told  them  if  I  caught  them  again 
I  should  certainly  arrest  them.  November  10  I  found  four,  and  sent 
them  home;  November  17  1  found  six,  and  sent  them  home ;  Novem- 
ber 24  I  did  not  find  any.  I  have  given  all  my  time  for  the  last  six 
Sundays,  .  .  .  and  am  sure  I  have  stopped  seven-tenths  of  the  Sun- 
day hunting  here.  .  .  . 

Deer  are  getting  quite  plenty  here ;  they  are  seen  often.  .  .  . 
RespectfuUy,  C.  O.  Gibson, 

Deputy, 
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FiTOHBUBO,  Not.  19,  1901. 
To  the  Commiuioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  No  arrests  have  been  made.  I  have  warned 
quite  a  number,  but  in  no  case  have  had  occasion  to  give  a  second 
warning. 

Quail  liberated  here  by  the  Fitchburg  Rifle  and  Gun  Club  have 
produced  broods  of  from  twelve  to  fifteen.  Pheasants  were  more 
numerous  last  spring,  and  I  have  seen  two  broods  in  August.  The 
game  laws  have  been  very  well  respected  in  this  section. 

Respectfully,  Fred  J.  Proctor, 

DeptUy. 

Spbncbb,  Not.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Chime, 

Gentlemen  :  — ...  Partridges  and  quail  are  increasing,  and  are 

more  plentiful  in  this  vicinity  than  they  have  been  for  a  number  of 

years. 

Respectfully,  James  A.  Spencer, 

Deputy. 

Athol  Cbntbb,  Not.  20,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  Trout  fishing  has  been  very  fair ;  some  good 
catches  have  been  made  on  the  stocked  brook.  We  are  in  hopes  to 
see  better  results  next  year,  as  the  brooks  have  not  dried  up  this 
summer.  .  .  . 

Grouse  are  not  very  plenty.  Gray  squirrels  are  numerous.  The 
white  rabbit  is  nearly  gone,  and  hunting  the  little  gray  is  about  all 
the  sport  the  boys  have.  Deer  are  seen  often ;  one  man  reports 
seeing  four  as  he  came  to  town  to-day.  ...  I  have  no  violations  of 
fish  and  game  laws  to  report. 

Respectfully,  W.  H.  Frost, 

Deputy. 

Petersham,  Not.  23,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  — ...  I  have  caused  no  arrests  to  be  made.  .  .  • 
But  very  little  Sunday  hunting  has  been  done,  and  if  our  fish  and 
game  laws  have  been  violated,  I  do  not  think  it  has  been  done  by  any 
of  my  townspeople.  .  .  . 

Respectfully,  J.  H.  Gafney, 

Deputy, 
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Wbst  Oakonbb,  Not.  11,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Gkntlembn  :  —  ...  I  have  made  it  a  rule  to  inform  the  public 
relative  to  the  fish  and  game  laws,  and  had  the  laws  printed  in  the 
local  newspaper.  I  personally  notified  persons  who  I  thought  were 
breaking  the  game  laws,  and  assured  them  if  they  continued  they 
would  not  be  spared.  .  .  . 

Trout  have  been  more  than  ordinarily  plentiful  in  this  vicinity 
during  th^  present  year,  and  the  brooks  are  well  stocked  with  small 
ones.  A  party  that  was  out  fishing  May  17  found  a  gill  net  in  Perley 
Brook ;  they  took  the  net  out  of  the  brook  and  brought  it  to  me.  .  .  . 
On  June  29  I  was  notified  that  one  of  the  trout  brooks  in  the  north 
part  of  the  town,  called  the  Eaton  Brook,  had  run  dry,  and  several 
thousands  of  the  State  trout  would  die  if  they  were  not  taken  out.  I 
drove  to  the  brook  at  once,  and  found  the  trout  in  a  little  pool  of 
muddy  water.  I  took  the  trout  out  .  .  .  and  put  them  in  Perley 
Brook  in  a  place  that  never  runs  dry,  and  thus  saved  two  pails  full 
of  young  trout  from  one  to  six  inches  long  that  would  have  died  in  a 
short  time. 

Partridge,  quail,  woodcock,  ducks  and  squirrels  have  been  fairly 
plentiful  in  this  vicinity.  .  .  .  Hares  and  rabbits  are  very  scarce 
here.  .  •  .  Deer  have  been  seen  in  a  few  places,  accompanied  by 
their  young.  Farmers  report  seeing  them  grazing  with  stock  in  the 
pasture.  No  attempt  has  been  made  to  harm  them  in  any  way.  .  .  . 
Respectfully,  Fred  S.  Casavaih', 

Deputy, 


GRBunriOH,  Nov.  22,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame, 

Oentlemek  :  -t-  .  .  .1  have  not  spent  as  much  time  as  a  deputy 
commissioner  as  I  would  like,  but  my  business   has  been  such  I 
could  not  give  more  time.     Game  birds  are  quite  plentiful.  .  .  . 
Respectfully,  W.  S.  Ward, 

Deputy. 

(3)    Western  Section  of  the  State. 

Spsinofibld,  Not.  25,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gektlemen  :  —  .  .  .In  previous  years  I  have  had  many  com- 
plaints in  regard  to  Italians  shooting  song  birds,  but  this  year  I  have 
not  received  any.     I  have  kept  close  watch  of  them  all  through  the 
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Bammer,  and,  as  near  as  I  can  find  ont,  there  has  been  very  little  if 
any  of  it  done. 

Respectfully,  W.  S.  Wheeler, 

Deputy. 

Wabb,  Not.  19,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gbktlbmen  :  —  .  .  .1  have  warned  a  number  of  people,  who  have 
made  a  practice  of  Sunday  hunting,  to  desist,  and  am  glad  to  report 
that  in  all  cases  they  have  complied  with  the  request.  The  same  may 
be  said  of  those  I  have  warned  not  to  set  snares  or  hunt  with  ferrets. 

Game  is  quite  plentiful,  but  the  present  laws  do  not  protect,  to  any 
great  extent,  partridge,  quail  or  woodcock,  as  a  good  shot  can  get 
from  ten  to  thirty  in  a  day.  A  law  should  be  passed  prohibiting  the 
taking  of  more  than  five  birds  in  any  one  day  by  any  one  person,  and 
a  fine  should  be  the  penalty  for  violations  of  that  law ;  and  the  pos- 
session of  more  than  that  number  by  any  person  in  the  vicinity  where 
partridge,  quail  or  woodcock  abound  should  constitute  evidence  to 
convict.  With  this  and  certain  other  additions,  the  present  fish  and 
game  laws  would  be  satisfactory. 

The  practice  of  hunting  with  ferrets  is  carried  on  to  some  extent  in 
the  smaller  towns.  ...  I  have  found  an  unusual  number  of  **  dead 
falls  "  or  *^  figure  four,"  but,  as  nearly  all  were  baited  with  meat,  it 
is  probable  they  were  set  for  skunks,  foxes  or  other  animals  not 
protected. 

I  have  found  the  public  generally  in  favor  of  the  fish  and  game 
laws,  and  the  only  complaint  is  that  the  deputies  do  not  have  suffi- 
cient authority  to  successfully  enforce  the  laws. 

Respectfully,  'A.  H.  Eldredge, 

Deputy. 

CoLRAiN,  Nov.  26,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen: —  .  .  .  Since  I  have  been  deputy  I  have  stopped 
Sunday  hunting,  also  most  of  the  Sunday  fishing.  ...  I  have  made 
no  arrests.  .  .  . 

I  have  looked  at  several  stocked  brooks  and  find  the  trout  are  doing 
well.  If  the  fishermen  will  let  them  alone,  it  will  be  but  a  few  years 
before  there  will  be  plenty  of  trout. 

Woodcock  seem  to  be  quite  numerous,  while  partridge  are  not  as 
plentiful  as  usual,  and  think  it  is  owing  to  the  wet  spring: 

Respectfully,  C.  N.  Carpenter, 

Dqmty. 
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BuoiXAKD,  Not.  27, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

GsinxEMBN :  —  ...  Game  has  been  fairly  plentiful  this  season, 
with  the  exception  of  ruffed  grouse,  which  are  scarce,  though  more 
abundant  than  last  year.  I  have  not  killed  one  for  three  seasons. 
I  do  not  think  any  game  has  been  sold  or  illegally  killed  in  this  sec- 
tion during  the  past  year. 

Respectfully,  E.  C.  Hall, 

Deptiiy. 

BuoKLAND»  Not.  24,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  dame. 

Gemtlembn  :  —  ...  There  are  not  many  fish  found  in  these 
streams,  and  but  few  six-inch  trout.  If  this  six-inch  law  is  en- 
forced for  a  few  years,  I  think  the  trout  will  be  more  abundant.  .  .  . 

Gray  squirrels  are  very  abundant  this  fall,  but  there  are  not  many 
partridges.  A  young  deer  came  to  one  of  our  neighbors  last  May, 
and  has  stayed  around  his  farm  all  summer,  and  is  just  as  tame  as 
his  dog.  He  goes  around  the  house  and  barn  when  he  wants  to,  but 
he  has  never  been  confined.  .  .  . 

Respectfully,  Milford  J.  Cranson, 

Deputy, 

Plaxnpibld,  Oct.  17,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  — .  .  .1  have  not  arrested  any  one.  I  have  not 
found  any  one  with  small  trout  except  boys,  and  I  thought  it  would 
serve  our  purpose  better  to  give  them  notice  that  if  they  were  caught 
again  I  should  take  them.  .  .  .  Every  one  heeded  the  warning.  I 
found  a  Mr.  Neigh  who  had  a  small  ice  pond,  and  his  boys  were 
putting  small  trout  into  it.  .  .  .  They  thought  they  had  a  right  to 
catch  them  and  put  them  in  the  pond.  They  had  about  one  hundred 
and  fifty  trout  in  the  pond,  but  he  said  he  would  put  them  back 
into  the  brook,  and  he  did  while  I  was  there.  There  has  not  been 
over  half  the  fishing  this  year  that  there  was  last.  .  .  . 

Respectfully,  Shepard  M.  Dter, 

Deputy, 

Beckbt,  Nov.  19,  1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  — ...  I  have  had  complaint  made  to  me  in  two 
.  cases  of  owners  of  sawmills  running  sawdust  into  trout  streams.     I 
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notified  them  that  I  should  report  to  the  commissioners  if  it  was  not 
stopped,  and  they  have  disposed  of  it  otherwise  since. 

I  have  had  complaint  made  to  me  of  two  or  three  cases  of  shoot- 
ing before  the  law  was  off,  but  on  looking  the  matter  up,  found  there 
was  no  evidence  to  warrant  an  arrest.  1  think  there  has  been  no 
snaring  done  in  this  vicinity  this  season,  and  not  the  usual  amount  of 
shooting. 

There  are  apparently  more  birds  this  season  than  common.  ...  I 
had  a  report  to-day  of  four  deer  located  about  two  miles  from  the 
village,  and  they  seem  to  be  quite  plenty.  The  trout  season  was  not 
as  good  as  last  year ;  not  so  many  caught,  but  larger.  .  .  . 

There  is  some  Sunday  fox  hunting  about  here,  but  I  have  taken  no 
steps  to  stop  it,  as  every  fox  killed  is  in  the  interest  of  game  pro- 
tection. 

Respectfully,  W.  J.  Ceoss, 

Deputy. 

CuMMiNOTOK,  Not.  18, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Oame. 

Gentlemen  :  —  ...  I  have  made  no  arrests.  There  were  two  or 
three  instances  where  I  could  have  made  arrests,  but  I  think  good 
results  were  obtained  without  going  to  court.  I  will  cite  two  cases. 
I  was  informed  that  a  man  in  Plainfield  was  catching  trout  from  a 
stream  which  had  been  stocked  yearly  from  the  State  hatchery,  and 
wiis  open  to  the  public.  Report  said  he  was  catching  trout  under 
size  from  this  stream,  and  stocking  a  private  pond  on  his  own  land. 
I  saw  the  man  and  talked  with  him.  As  soon  as  he  found  out  what 
was  wanted,  and  heard  he  was  breaking  the  law,  he  very  readily 
agreed  to  stop,  and  also  to  destroy  the  fish  pond  and  restore  trout 
under  size  to  the  stream,  all  of  which  I  saw  done.  There  was  also 
a  complaint  made  to  me  that  some  boys  in  town  were  killing  song 
birds.  On  investigation,  I  found  it  was  true.  I  interviewed  the  boys, 
and  explained  the  law  in  regard  to  the  protection  of  song  birds. 
They  then  promised  to  respect  the  law  in  the  future,  and  I  am  very 
sure  they  did. 

I  have  not  seen  any  one  in  this  vicinity  with  under-sized  trout  in 
their  possession.  There  was  less  trout  fishing  here  this  year  than 
usual.  The  streams  were  well  stocked  with  trout  about  four  and  one- 
half  to  five  and  one-half  inches  long.  We  have  several  fine  natural 
trout  brooks  here,  which  it  will  pay  to  keep  stocked.  We  can  see  good 
results  from  planting  fry  in  the  past. 

Game  was  scarce  here  this  fall.  Pheasants  are  seen  occasionally  ; 
they  liave  been  sent  here  by  the  State  the  past  two  years.     There  is 
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excellent  oover  about  here  for  game  birds.    Deer  are  seen  in  this 
vicinity  qaite  often. 

Respectfully,  Georgb  W.  Holt, 

Adams,  Not.  12, 1901. 
To  the  Commissioners  on  Inland  Fisheries  and  Game. 

Gentlemen  :  —  ...  I  have  made  no  arrests.  Partridge  are  very 
plentiful  this  year.  I  have  not  seen  as  many  for  several  years. 
Rabbits  are  scarce,  as  there  has  been  a  great  deal  of  ferreting  done 
through  this  section.  .  .  .  Deer  are  becoming  very  plentiful. 

Trout  are  scarce,  and  are  becoming  more  so  every  year.  The 
streams  are  well  stocked  with  small  ones,  but  they  do  not  get  a  chance 
to  grow.  Berkshire  County  should  have  a  six-inch  law,  the  same  as 
other  counties.  .  .  . 

I  have  seen  one  pheasant,  —  a  male  bird.  .  .  •  There  are  a  great 
many  foxes,  and  some  of  the  sportsmen  think  the  State  should  put  a 
bounty  on*  them,  as  they  destroy  a  great  many  partridge  and  rabbits. 
Respectfully,  Frank  £.  O'Neill, 

Deputy, 

HoosAO  Tunnel,  Nov.  24, 1001. 
To  the  Commissioners  on  Inland  Fisheries  and  Game, 

Gentlemen  :  —  ...  I  have  made  no  arrests.  .  •  .  Trout  are 
plenty,  and  the  brooks  were  well  stocked  when  the  season  closed  this 
fall.  Birds  and  other  game  are  quite  numerous,  with  an  apparent 
increase  in  the  number  of  white  rabbits. 

Deer  are  seen  frequently,  and,  if  the  dogs  would  leave  them  alone, 
would  increase  rapidly.  I  found  a  yearling  buck  which  had,  I  think, 
died  from  natural  causes,  as  it  was  not  torn  by  dogs,  and  did  not 
show  that  it  had  been  shot.  .  .  . 

Respectfully,  Ltman  E.  Ruberq, 

Deputy, 
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[I.] 
Legislation, 


Acts  of  1901. 

[Chaptbr  102.] 

An  Act  relatiye  to  the  taking  or  killing  of  Grat  Squirrels, 

Hares  and  Rabbits. 

Be  it  encuUed,  etc.,  as  follows: 

Section  1.  Section  one  of  chapter  ninety-seven  of  the  acts  of  the 
year  eighteen  hundred  and  ninety-four  is  hereby  amended  by  striking 
out  in  the  third  line,  the  words  '^  fifteenth  day  of  September",  and 
inserting  in  place  thereof  the  words :  —  first  day  of  October,  —  and 
by  adding  at  the  end  thereof  the  words :  — provided^  however,  that 
any  person,  firm  or  corporation  dealing  in  game  or  engaged  in  the 
cold  storage  business  may  buy,  sell  or  have  in  possession,  and  any 
person  may  buy  from  such  person,  firm  or  corporation,  and  have  in 
possession  if  so  bought,  Colorado  jack  rabbits.  Nova  Scotia  white  or 
eastern  white  rabbits  at  any  season,  if  not  taken  or  killed  in  this 
Commonwealth  contrary  to  the  provisions  of  this  act,  —  so  as  to  read 
as  follows :  —  Section  I.  Whoever  takes  or  kills  a  gray  squirrel,  hare 
or  rabbit,  between  the  first  day  of  March  and  the  first  day  of  Octo- 
ber, or  within  said  time  buys,  sells  or  offers  for  sale  any  of  said  ani- 
mals, shall  be  punished  by  a  fine  of  ten  dollars :  provided,  however, 
that  any  person,  firm  or  corporation  dealing  in  game  or  engaged  in 
the  cold  storage  business  may  buy,  sell  or  have  in  possession,  and 
any  person  may  buy  from  such  person,  firm  or  corporation,  and  have 
in  possession  if  so  bought,  Colorado  jack  rabbits.  Nova  Scotia  white 
or  eastern  white  rabbits  at  any  season,  if  not  taken  or  killed  in  this 
Commonwealth  contrary  to  the  provisions  of  this  act. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [^Approved 
March  5,  1901.  

[Chapter  119.] 

An  Act  to  provide  for  the   Protection  op   Shellfish  in  the 

Town  of  Berkley. 

Be  it  enacted,  etc.,  as  follows : 

Section  1.  No  person  shall  take  any  shellfish  from  their  beds  or 
wilfully  obstruct  the  growth  of  any  shellfish  within  the  town  of  Berk- 
ley, except  as  is  hereinafter  provided. 
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Section  2.  The  selectmen  of  said  town  may  give  permits  in  writ- 
ing to  any  person  to  take  shellfish  from  their  beds  within  said  town, 
at  such  times,  in  sach  quantities  and  for  such  uses,  as  they  shall  deem 
expedient.  Said  selectmen  may  withhold  all  such  permits  for  such 
time  as  they  deem  expedient.  But  any  inhabitant  of  said  town  may 
without  such  permit  take  from  the  beds  in  said  town  shellfish  for  the 
use  of  his  family,  not  exceeding  in  quantity  one  bushel,  including 
shells,  in  any  one  day ;  and  any  fisherman  may  without  such  permit 
take  shellfish  from  the  said  beds  for  bait  for  his  own  use,  not  exceed- 
ing in  quantity  one  bushel,  including  shells,  in  any  one  day.  Shovels 
shall  not  be  used  at  any  time  below  low  water  mark.  Forks  may  be 
used  by  permit  from  the  selectmen,  but  not  otherwise. 

Section  3.  No  little  neck  clams  or  quahaugs  less  than  one  and 
one  half  inches  across  the  widest  part  shall  be  taken  from  their  beds 
in  said  town. 

Section  4.  Whoever  violates  any  provision  of  this  act  shall  be 
punished  by  a  fine  of  not  less  than  ten  nor  more  than  one  hundred 
dollars. 

Section  5.  District  courts  and  trial  justices  shall  have  concurrent 
jurisdiction  with  the  superior  court  of  all  offences  under  this  act. 

Section  6.  So  much  of  sections  sixty-eight  and  sixty-nine  of 
chapter  ninety-one  of  the  Public  Statutes  as  conflicts  herewith  shall 
not  apply  to  the  town  of  Berkley.     \^Approved  March  6,  1901. 


[Chaptbb  121.] 

An  Act  to  provide  for  the  Better  Protection  of  Trout. 
Be  it  enacted^  etc.,  as  follows : 

Section  1.  Whoever  takes,  catches  or  has  in  possession  at  any 
time  trout  less  than  six  inches  in  length  shall  be  fined  ten  dollars  for 
every  such  trout  taken,  caught  or  held  in  possession :  provided^  that 
this  act  shall  not  apply  to  any  person  engaged  in  breeding  or  rearing 
trout,  or  to  any  one  who  on  taking  such  trout  immediately  returns  it 
alive  to  the  water  from  which  it  was  taken. 

Section  2.  This  act  shall  not  apply  to  the  county  of  Berkshire. 
[Approved  March  7, 1901. 


[Chapter  141.] 

An  Act  relative  to  the  Snaring  of  Partridges,   Hares   and 

Rabbits. 

Be  it  enacted,  etc.y  as  follows : 

Chapter  three  hundred  of  the  acts  of  the  year  eighteen  hundred  and 
eighty-seven  is  hereby  amended  by  striking  out  the  word  ^'  January  ", 
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in  the  last  line,  and  inserting  in  place  thereof  the  word :  -^  December, 
—  so  as  to  read  as  follows :  —  The  provisions  of  section  six  of  chap- 
ter two  hundred  and  seventy-six  of  the  acts  of  the  year  eighteen 
hundred  and  eighty-six,  shall  not  apply  to  the  trapping  or  snaring  of 
ruffed  grouse,  commonly  called  partridge,  hares  or  rabbits  by  an 
owner  of  land  upon  his  land,  or  by  a  member  of  the  family  of  such 
owner  if  authorized  by  such  owner,  between  the  first  day  of  October 
and  the  first  day  of  December.     {^Approved  March  12^  1901. 


[Chaptbb  142.] 

An  Act  to  include  the  Month  of  August  in  the  Close  Season 
FOR  Trout  Fishing  in  the  County  of  Hampden. 

Be  it  enacted^  etc,,  as  follows : 

Section  1.  Chapter  one  hundred  and  thirty-eight  of  the  acts  of 
the  year  eighteen  hundred  and  ninety-one  is  hereby  repealed. 

Section  2.  This  act  &hall  take  effect  upon  its  passage.  {^Approved 
March  12,1901.  

[Chaptbb  158.] 

An  Act  to  prohibit    Fishing  in  Lake    Quinsigahond    and   its 
Tributaries   during  Certain   Months   of  the  Year. 

Be  it  enacted,  etc.,  as  follows : 

Section  1 .  For  a  period  of  five  years  after  the  passage  of  this  act 
no  person  shall  fish  in  any  manner  whatsoever  between  the  first  day 
of  September  and  the  first  day  of  April  in  each  year  in  Lake  Quin- 
sigamond  in  the  county  of  Worcester,  or  in  its  tributaries,  above 
what  is  known  as  the  Stringer  dam,  including  Full  Moon  cove, 
Jordan  pond  and  Newton  pond  commonly  called  Mud  pond ;  and  be- 
tween the  first  day  of  April  and  the  first  day  of  September  in  each 
year  during  said  period  no  person  shall  take  from  said  lake  or  its 
tributaries  as  aforesaid  any  fish  in  any  manner  except  with  a  single 
hook  and  either  a  hand  line  or  a  line  attached  to  a  rod  or  pole  held  by 
hand,  with  bait,  artificial  fly  or  spoon. 

Section  2.  No  person  shall  take  any  fish  from  said  lake  or  its 
tributaries  as  aforesaid  during  said  period  of  five  years  for  the  pur- 
pose of  sale,  trade  or  barter. 

Section  3.  Any  person  violating  any  provision  of  this  act  shall 
be  punished  by  a  fine  of  not  less  than  twenty  and  not  more  than  fifty 
dollars,  or  by  imprisonment  for  not  less  than  twenty  nor  more  than 
fifty  days,  and  shall  be  subject  to  a  further  penalty  of  one  dollar  for 
each  fish  taken  or  killed  in  violation  of  this  act.     [^Approved  March 

My  1901. 
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[Chaptbr  168.] 

An  Act  for  the  Better  Protection  of  the  Fisheries  in  the 
Waters  of  Pleasant  Bat  and  its  Tributaries  in  the  Town  of 
Orleans. 

Be  ii  enacted^  etc.,  as  follows : 

Section  1 3  No  parse  or  sweep  seines,  set  nets  or  gill  nets  for  the 
taking  of  fish  shall  be  set,  drawn,  used  or  maintained  in  the  waters  of 
Pleasant  bay  or  its  tributaries  in  the  town  of  Orleans ;  but  nothing 
herein  contained  shall  be  construed  to  forbid  or  make  unlawful  the 
maintaining  of  traps,  pounds  or  weirs  under  licenses  heretofore 
granted  in  accordance  with  section  seventy  of  chapter  ninety-one  of 
the  Public  Statutes,  until  the  expiration  of  the  terms  for  which  such 
licenses  were  granted. 

Section  2.  Any  person  who  shall  set,  draw,  use  or  maintain  a 
purse  or  sweep  seine,  set  net  or  gill  net  in  violation  of  this  act  shall 
be  punished  by  a  fine  of  not  less  than  one  hundred  nor  more  than  five 
hundred  dollars,  or  by  imprisonment  for  a  term  not  exceeding  six 
months.     [^Approved  March  20^  1901, 


[Chaptbb  174.] 
An  Act  relative  to  the  Protection  of  Wild  Fowl. 
Be  U  enacted,  eic.^  <is  follows : 

Section  1.  Section  one  of  chapter  one  hundred  and  eighty-four 
of  the  acts  of  the  year  eighteen  hundred  and  ninety-seven  is  hereby 
amended  by  striking  out  the  words  ^^  any  mechanical  means",  in  the 
seventh  line,  and  inserting  in  place  thereof  the  words: — steam, 
naphtha,  gasolene,  electricity,  compressed  air  or  any  other  similar 
motive  power,  —  so  as  to  read  as  follows: — Section  1.  Whoever 
within  the  limits  of  that  portion  of  Boston  harbor  lying  westerly  and 
southwesterly  of  a  line  running  from  Deer  Island  to  Point  Allerton, 
including  the  waters  of  Dorchester  bay,  Quincy  bay,  Weymouth  bay 
and  Hingham  bay,  shoots  at,  kills  or  purses  any  wild  fowl  from  or  by 
the  aid  or  use  of  any  boat  or  fioating  device  propelled  by  steam, 
naphtha,  gasolene,  electricity,  compressed  air  or  any  other  similar 
motive  power  shall  be  punishable  by  a  fine  of  twenty  dollars  for  each 
offence. 

Section  2.  All  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

Section  8.  This  act  shall  take  effect  upon  its  passage.  [^Approved 
March  21 J 1901. 
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[Chaptbr  178.] 

An  Act   to   provide   fob   the    Further   Protection    of  Wild 

Pigeons,  Gulls  and  Tern. 

Be  it  enacted^  etc»,  aafoUowa : 

Section  two  of  chapter  two  hundred  and  seventy-eix  of  the  acts  of 
the  year  eighteen  handred  and  eighty-six  is  hereby  Amended  by 
striking  out  the  words  ^^  between  the  first  day  of  May  and  the  first 
day  of  October  *%  in  the  fifth  and  sixth  lines,  and  inserting  in  place 
thereof  the  words:  —  at  any  time,  —  and  by  adding  at  the  end  of 
said  section  the  words :  —  provided^  however^  that  this  section  shall 
not  apply  to  the  great  American  herring  gull  nor  to  the  great  black 
backed  gull  between  the  first  day  of  November  and  the  first  day  of 
M^y  following,  —  so  as  to  read  as  follows :  —  Section  2.  Whoever 
takes  or  kills  a  plover,  snipe,  sandpiper,  rail,  or  any  of  the  so-called 
shore,  marsh  or  beach  birds,  between  the  first  day  of  May  and  the 
fifteenth  day  of  July,  or  a  wild  or  passenger  pigeon,  or  a  gull,  or  a 
tern,  at  any  time,  shall  be  punished  by  a  fine  of  ten  dollars  for  every 
bird  so  taken  or  killed  :  providedy  however^  that  this  section  shall  not 
apply  to  the  great  American  herring  gull  nor  to  the  great  black 
backed  gull  between  the  first  day  of  November  and  the  first  day  of 
May 'following.     [^Approved  March  21y  1901. 


[Chapter  184.] 

An  Act  to  provide  for  the  Protection  of  Fish  in  Lewis  Bat  and 

its  Tributaries. 
Be  it  enacted,  etc.,  as  follows : 

Section  1.  No  person  shall  draw,  set,  stretch  or  use  any  drag  net, 
or  purse  or  sweep  seine  of  any  kind  for  taking  fish  anywhere  in  the 
waters  of  Lewis  bay  and  its  tributaries  in  the  county  of  Barnstable. 

Section  2.  Any  net  or  seine  used  in  violation  of  any  provision  of 
this  act  shall  be  forfeited  ;  and  it  shall  be  lawful  for  any  inhabitant 
or  inhabitants  of  any  town  bordering  on  said  bay  to  seize  and  detain, 
for  a  period  not  exceeding  forty-eight  hours,  any  net  or  seine  found 
in  use  contrary  to  the  provisions  of  this  act,  to  the  end  that  the  same 
may  be  seized  and  libelled,  if  need  be,  by  due  process  of  law. 

Section  3.  Whoever  violates  any  provision  of  this  act  or  aids  or 
assists  in  violating  the  same  shall  be  punished  by  fine  not  exceeding 
two  hundred  dollars  for  each  offence. 

Section  4.  District  courts  and  trial  justices  shall  have  concurrent 
jurisdiction  with  the  superior  court  of  all  offences  and  proceedings 
under  the  provisions  of  this  act.     [^Approved  March  21  ^  1901* 
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[Chaptbr  193.] 

Ah  Act  to  fboyide  fob  thb  Bbttbb  PBOTicnoN  of  Eqo-Bearing 

LOBSTBBS. 

Be  U  enacted^  eto.,  (u  follows : 

Section  one  of  chapter  one  hundred  and  nine  of  the  acts  of  the 
year  eighteen  hundred  and  eighty-nine  is  hereby  amended  by  adding 
at  the  end  thereof  the  words :  —  and  provided^  aho^  that  exposure  for 
sale,  or  possession  otherwise  than  as  provided  for  herein,  shall  be 
prima  facie  evidence  of  intent  to  sell,  —  so  as  to  read  as  follows :  — 
Section  1.  Whoever  during  any  season  of  the  year  catches  or  takes, 
and  whoever  has  in  his  possession  in  this  Commonwealth,  with  intent 
to  sell,  any  female  lobster  bearing  eggs,  shall  be  punished  for  each 
offence  by  a  fine  of  not  less  than  ten  nor  more  than  one  hundred 
dollars,  or  by  imprisonment  in  the  house  of  correction  for  not  less 
than  one  nor  more  than  three  months :  provided^  howevety  that  a  per- 
son catching  and  taking  any  such  lobster  and  immediately  returning 
it  alive  to  the  waters  from  which  it  was  taken,  shall  not  be  subject  to 
such  penalty ;  and  provided^  also,  that  this  act  shall  not  apply  to 
lobsters  spawning  in  lobster  cars,  if  they  are  immediately  returned 
alive  to  the  waters  as  aforesaid,  And  providedj  cUeOj  that  exposure  for 
sale,  or  possession  otherwise  than  as  provided  for  herein,  shall  be 
prima  facie  evidence  of  intent  to  sell.     [^Approved  March  26 y  1901  • 


[Chaptss  225.] 

An  Act  to   fboyidb   fob  thb  Pbotection  of   Gamb  Bibds  and 

Animals  in  the  Town  of  £ssbx. 

Be  U  enacted^  etc,y  a»  follows : 

Section  one  of  chapter  two  hundred  and  eighty-nine  of  the  acts  of 
the  year  eighteen  hundred  and  ninety-nine  is  hereby  amended  by 
striking  out  the  whole  of  said  section  and  inserting  in  place  thereof 
the  following :  —  Section  1.  Whoever  takes  or  kills  a  rabbit,  gray 
squirrel  or  chipmunk,  or  any  kind  of  land  bird,  except  beach  or 
marsh  birds,  and  excepl  the  English  sparrow,  within  the  limits  of  the 
town  of  Essex,  at  any  time  before  the  twentieth  day  of  April  in  the 
year  nineteen  hundred  and  four,  shall  be  punished  by  a  fine  of  twenty 
dollars  for  every  such  rabbit,  squirrel,  chipmunk  or  bird  so  taken  or 
killed .     \_Approved  April  2, 1 901 . 
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[Chaftbb  237.] 

An  Act  relatiye  to  the  Taking  of   Scallops   in  the  Waters 

ADJACENT  TO   NaNTUCKET. 

Be  U  enacted^  elc»^  as  follows : 

Section  1.  The  proyisioiis  of  sectioD  one  of  chapter  two  hundred 
and  sixty-eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
six  shall  not  apply  to  the  taking  of  scallops  for  bait  in  the  waters 
adjacent  to  the  town  of  Nantucket  from  the  first  day  of  April  to  the 
fifteenth  day  of  May,  inclusive. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [^Approved 
Apra2,1901. 

[Chaptbu  321.] 

An  Act  relative  to  the  Packing,  Inspection  and  Branding  of 

Fish. 
Be  ii  enacted^  etc.^  as  follows : 

Section  1.  Fish  intended  for  sale  or  exportation,  which  are  now 
subject  to  inspection  under  the  provisions  of  chapter  fifty-six  of  the 
Public  Statutes  and  of  acts  in  amendment  thereof  and  in  addition 
thereto,  may  hereafter  be  packed  in  any  mode  agreed  upOn  by  the 
•  buyer  and  seller,  without  inspection  or  branding,  but  such  fish  shall 
be  inspected,  if  inspection  be  required,  at  the  time  of  purchase  by 
the  purchaser,  who  shall  in  that  event  pay  all  expenses  of  inspecting 
and  repacking. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  \^Approved 
ApHl  24,  1901. 
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[J.] 

Statistics. 


The  following  tables  show  in  detail ,  by  counties,  the  statis- 
tics of  the  shore  net  and  lobster  fisheries  of  Massachusetts,  as 
reported  to  this  commission.  These  tables  embrace  the  fish- 
eries with  pound  nets,  weirs,*  floating  fish  traps,  fyke  nets, 
seines,  gill  nets  and  pots,  the  latter  being  used  for  catching 
lobsters.  They  do  not,  however,  include  other  branches  of  the 
shore  fisheries,  and  to  that  extent  fail  to  be  completely  compre- 
hensive. 

Table  No.  1  shows  the  number  of  fishermen  employed  in  the 
various  sea-bordering  counties  in  the  fisheries  designated.  It 
will  be  seen  that  Barnstable  Oounty  has  almost  half  of  the 
fishermen  in  the  State  in  these  special  branches  of  fishery, 
while  the  counties  of  Plymouth,  Essex  and  Dukes  are  next  in 
importance,  in  the  order  named. 

Table  No.  2  shows,  by  counties,  the  number  and  value  of 
boats,  and  the  number  and  value  of  the  different  forms  of 
apparatus.  It  will  be  seen  that  830  boats,  with  a  value  of  $84,- 
479.75,  are  employed  in  these  fisheries;  also  193  pound  nets 
and  trap  nets,  worth  $91,605;  1,976  gill  nets,  seines,  etc., 
valued  at  $18,893.50;  16,758  lobster  pots,  worth  $21,613.45  ; 
and  shore  property  and  accessory  apparatus,  with  a  value  of 
$13,270.90.    The  total  investment  for  the  State  is  $229,862.60. 

Table  No.  3  shows  by  counties  and  by  species,  the  quantities 
and  values  of  the  products.  These  amount  to  14,164,249 
pounds,  with  a  value,  at  the  prices  paid  the  fishermen,  of  $314,- 
043.27.  Barnstable  County  leads,  with  a  yield  of  7,235,732 
pounds,  worth  $129,321.28.  No  other  county  has  half  this 
amount  of  products.  In  preparing  this  table,  the  weight  of 
lobsters  was  estimated ;  the  actual  number  of  lobsters  was 
592,179. 

*  In  the  Cape  Cod  regioD  the  poand  net  and  similar  contrlTaoces  for  catching  flsh  are 
called  weirs,  although  the  latter  name  is  a  misnomer  when  applied  to  poand  nets. 
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Table  No.  1.  —  Showing ^  by  Countisa^  the  Number  of  Men  employed 
in  the  Shore  Net  and  Lobster  Fieheriee  of  Massachuaette  in  1901. 


OOUNTIJ&S. 

Nambw. 

COUNTIES. 

Mamber. 

Essex,        .... 

Suffolk 

Norfolk 

Plymouth,. 
Barnstable, 

116 
17 
14 

140 
407 

Nantucket, 

Dukes,     .... 

Bristol,     .... 

25 

101 
83 

Total, 

903 

Table  No.  2.  —  Showing,  by  CowUiee,  the  Apparatus  employed  in  the 
Shore  Net  and  Lobster  Fisheries  of  Massachusetts  in  1901. 


^%nnv^^  %9  ft  fviv^vvflp 

BSBIZ. 

Suffolk. 

NOBFOLK. 

DB6IG-NATION. 

Namber. 

Value. 

Namber. 

Valae. 

Nnmber. 

Valve. 

BOAU 

Ponnd  nets  and  trap  nets,     . 
SelDM,  (111  naU  aDd  fyke  neU, 

Pou,* 

Shore  property  and  acoeesory 
apparataa,    .... 

100 

14 

11 

8.680 

$7,197  00 

10,560  00 

&26  00 

4,102  60 

397  10 

27 
2,288 

$1,646  00 

2,460  60 

178  60 

18 
1,432 

$8,010  00 

2,010  70 
224  40 

Totals 

- 

$22,861  00 

- 

$4,274  00 

- 

$6,245  10 

DESIGNATION. 

Pltxouth. 

BABN8TABI.I. 

Nabtuokkt. 

Nnmber. 

Value. 

Namber 

Value. 

Namber. 

Value. 

Boats, 

Poand  nets  and  trap  nets,     . 
Seines,  gill  neU  and  fyke  neU, 

PoU,* 

Shore  property  and  accessory 
apparatos,    .... 

164 

12 
6,791 

$9,689  25 

110  00 
8,767  60 

916  20 

829 

187 

1,779 

1,408 

$88,748  00 

66,125  00 

13,949  60 

1,598  26 

9.918  70 

29 

1 
148 
147 

1 

$4,230  00 

400  00 

2,*iD9  00 

188  26 

30  00 

Totals,      .... 

$19,472  95 

- 

$180,329  45 

$7.002  25 

DESIGNATION. 


DtrKBS. 


Number. 


Value. 


Boats, 

Poond  nets  and  trap  nets. 
Seines,  gill  nets  and  fyke  nets, 

Pou,» 

Shore  property  and  aeoessory 
apparatus,    .       .       •       . 

ToUls,      .       .       .       . 


182 

41 

1 

1,911 


$17,815  50 

14,580  00 

60  00 

2,190  76 

708  50 


$35,289  75 


Bbibtol. 


Namber. 


82 

25 
800 


Value. 


$2,150  00 

2,050  00 
280  00 

• 

907  50 


$5,887  50 


Totals. 


Number. 


Value. 


880 

193 

1,976 

16,758 


$84,479  75 
91,605  00 
18,898  60 
21,613  46 

13,270  90 


$229,862  60 


*  Only  lobster  pots  are  Included  In  the  elasslfloatlon  of  '*  pots. 
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Table  No.  S.  —  Showing,  by  Counties  and  Spedea,  the  Tkid  of  the 
Shore  Net  and  Lobster  Fisheries  of  Massachusetts  in  1901. 


8PS0ISS. 

Baaix. 

SurvoLx. 

1 

NosroLK. 

Ponnda. 

1 
Valne. 

Ponnda. 

Valne. 

Ponnda. 

Valne. 

Alewlves, . 

Blneflah,  .... 

Mackerel, .... 
Meobaden, 

Pollock 

Salmon,     .... 

Bcup 

Bea  baaa,  .... 
Bea  herring,     .       • 

Shad 

Sqaeteagne,      . 
Striped  baaa,    . 

Squid 

Tantog,     .... 
Other  edible  or  bait 
apeeiea, .... 
Beraae  flah, 
Lobatera,*. 
OU 

98,683 

10 

8,870 

196,881 

14,141 

188,608 

67 

486 

1,880,071 

898 

401 

36 

8,100 

1,488 

861,777 

818,480 

$800  00 
60 

87  30 
10,000  88 

111  88 

1,868  93 

14  86 

14  86 

18,167*97 

10  90 

18  76 

8  00 

83  00 

88  60 

4.104  48 
S3,986'67 

106,478 

$10,846*83 

81,014 

$7,840'08 

Totala, 

8,888,803 

$63,788  78 

106,478 

$10,848  83 

81,014 

$7,840  08 

8PBCIB8. 

Pltmodtb. 

BAmNaTABLI. 

Ponnda. 

Value. 

Ponnda. 

Valne. 

Ponnda. 

Valne. 

Alewlvea 

Blneflah 

Flounders  and  flatflah,    • 

Mackerel 

Menhaden, 

Pollock,    .... 

Salmon 

Bonn 

Bea  baaa,  .... 

Bea  herring, 

Shad,         .... 

Sqneteagne, 

Striped  baaa,     . 

Squid 

Taniog,     .... 
Other  edible  or  bait 
ppeciea,  .... 
Refuse  flah, 

Lobatera 

on, 

870,000 

1,136 
3,800 

868,881 

$4,084  00 

99  98 

68  00 

81,88o'88 

1,008,818 

78,947 

693,889 

741,074 

180,960 

819,880 

16 

101,611 

3,400 

1,479,341 

8,382 

906,800 

38,661 

903.473 

60,043 

388,861 

800 

48,390 

186 

$16,178  18 

8.44198 

13,876  81 

88,018  01 

880  00 

6,866  61 

336 

1,848  07 

88  00 

14,843  04 

170  81 

18,601  38 

80143 

7,888  84 

1,491  98 

8,406  81 
13  00 

6,460  77 
38  00 

104,046 
180,878 

1,803 

800 

8,380 
800 
844 

16,080 
8,816 

$7,988~03 
4,88318 

78'48 

9  00 

118  16 

40  00 

19  88 

840  80 
1,080  79 

ToUla, 

883,387 

$38,100  80 

.  7,336,732 

$139,831  88 

390,881 

$14,777  00 

FISH  AND  GAME. 


[Dec.  1901. 


Table  No.  3. 


-  Titld  of  t?ie  Shore  Net  and  Lobster  Fisheries  —  Coo- 
•olnded. 


Ddkw. 

Bbutol. 

TOTil,  »™  8t*tb. 

P...^. 

Tain*. 

PODDd*. 

Vllnfc 

Poondi. 

TbIb*. 

t,ar:  : 

FloDndanrnDdflitll*!!,    . 
MMk^rel 

PolLosk 

S»..J,  :   :   : 

ssss"   ■  ■  ■  ■ 

5S,r;„b..-.,b.,i 

1l,Mt 

1^11  M 

laoo 

1S5"S 

IMM 

moo 

'■■SS 

fiOO 

M 

3,1«D 

law 

TIB  M 

us.osu 

tM,OU 
l,10t,»l 

»i 

)« 

810,021 
I08M 

13|lS4  31 

seits 

I«0« 

1M7»  7J 
I.IRB  T3 
31.401  01 

8,0HU 

1,M0M 

U.BIB  Ot 

M.OTSSB 
UOO 

ToUK.        .       .       . 

».««,iitt 

«U,90»31 

4U,4U 

tjteiM 

1(,1U.3W 

»3U,IM3  21 

PUBLIC  DOCUMENT  . 


ANNUAL  REPORT 

BOARD  OF  Harbor  and  Land 
Commissioners. 


?OR  THE  Tear   1901. 


BOSTON : 

WRIGHT  &  POTTER  PRINTING  CO.,  STATE  PRINTERS, 

18  Post  Office  Sqcabk. 

1902. 


Commontoiealtl^  ai  ||lassac()usetts. 


REPORT. 


To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Cam- 

manweaUh  of  Massachusetts. 

The  Board  of  Harbor  and  Land  Commissioners,  pursuant 
to  the  provisions  of  law,  respectfully  submits  its  annual  re- 
port for  the  year  1901,  covering  a  period  of  twelve  months, 
trom  Nov.  30,  1900. 

From  Dec.  1,  1900,  to  Nov.  30,  1901,  the  Board  has 
held  224  meetings,  has  given  322  formal  and  informal  hear- 
ings, and  has  received  177  petitions  for  license  to  build  and 
maintain  structures  and  for  privileges  in  tide  waters  and 
great  ponds,  to  dredge  material,  to  remove  material  from 
beaches,  and  for  other  purposes. 

One  hundred  and  twenty-four  licenses  for  structures  and 
privileges  in  tide  waters  and  great  ponds  have  been  granted 
during  the  year ;  also  37  permits  for  dredging,  for  the  re- 
moval of  material  from  beaches,  and  for  other  purposes. 

Sixty-five  inspections  have  been  made  by  the  Board  at 
various  times  of  work  completed  and  in  progress,  under 
appropriations  made  by  the  Legislature,  in  Boston  harbor, 
on  the  Commonwealth  flats  at  South  Boston,  the  Province 
Lands'  in  Provincetown,  protective  works  on  Connecticut 
River  at  Hadley  and  West  Springfield,  concrete  sea  wall  on 
Scituate  beach,  jetties  and  channel  at  West  Bay,  Osterville, 
and  at  Lake  Anthony  and  Menamsha  Inlet,  Witchmere  har- 
bor, Scorton  harbor,  and  location  of  boundary  line  between 
Massachusetts  and  New  Hampshire  on  Salisbury  beach ;  also 
of  anchorage  ground  in  Boston  harbor,  proposed  location  of 
Northern  Avenue  and  bridge,  Ragged  Island  in  Hingham 
harbor,  canal  route  between  Boston  harbor  and  Narragansett 
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Bay,  Stony  beach  in  Hull,  Charles  River,  Merrimac  River, 
Bass  River,  Herring  River,  North  River,  Scussett  River, 
Sandwich  harbor,  Apponagansett  harbor;  also  of  the  sites 
of  proposed  work  in  tide  water  and  great  ponds,  upon  peti- 
tions and  plans  presented  to  the  Board,  the  location  of 
wrecks  and  obstructions  to  navigation,  and  various  struc- 
tures built  under  licenses  from  the  Board. 

Through  transactions  of  the  Board  there  has  been  paid 
into  the  treasury  of  the  Commonwealth  during  the  past  year, 
from  rents,  licenses,  and  sales  of  land,  the  aggregate  sum  of 
$59,751.66. 

During  the  year  11  new  contracts*  were  made  by  the 
Board,  duly  authorized  for  the  estimated  expenditure  of 
$152,018.59. 

On  August  1 ,  the  Board  executed  a  bond  for  a  deed  of 
conveyance  from  the  Commonwealth  to  George  C.  Corcoran 
of  31,500  square  feet  of  land  on  the  Commonwealth  flats  at 
South  Boston,  bounded  by  Anchor,  Bullock  and  D  streets, 
for  $15,750,  and  other  considerations  of  importance  and 
value  to  the  Commonwealth. 

On  November  26,  the  Board  executed  a  deed  from  the 
Commonwealth  to  the  trustees  of  the  Boston  Real  Estate 
Trust  of  188,126  square  feet  of  land  on  the  Commonwealth 
flats  at  South  Boston,  bounded  by  Summer,  D,  Fargo  and  E 
streets,  the  consideration  being  $263,376.40.  This  deed 
was  given  in  accordance  with  the  provisions  of  a  bond  from 
the  Commonwealth  to  the  said  trustees,  dated  Jan.  10,  1899. 

Commonwealth  Tide  Lands. 

On  November  26,  a  license  was  granted  to  the  Boston  & 
Maine  Railroad  to  extend  Pier  5,  Hoosac  Tunnel  Docks,  on 
Charles  River,  to  the  harbor  line  established  by  chapter  479 
of  the  Acts  of  1897.  The  Board  recommended  the  payment 
of  $3,615.75  by  the  licensee  for  the  rights  and  privileges 
granted  in  tide-water  land  of  the  Commonwealth  to  be 
covered  by  the  proposed  extension,  and  to  be  used  as  a  dock 
appurtenant  to  said  extension,  the  area  being  4,i^21  square 
feet.  This  amount  was  determined  by  the  Governor  and 
Council,  Nov.  27,   1901,   under  section   16  of  chapter  19, 

*  See  Appendix  A. 


1902.]  PUBLIC   DOCUMENT  — No.  11.  5 

Public  Statutes,  to  be  just  and  equitable.  The  amount  thus 
received  will  be  paid  into  the  compensation  fund  for  Boston 
harbor,  under  chapter  146  of  the  Acts  of  1897,  the  income 
of  the  fund  being  available  for  use  by  the  Board  in  the  im- 
provement of  that  harbor. 

Boston  Harbor. 

■  The  deep  and  sheltered  anchorages  in  the  lower  harbor  of 
Boston,  together  with  the  safe  approaches  thereto,  entitle  it 
to  be  classed  among  the  best  of  natural  harbors.  The  need 
of  deeper  channels  from  the  wharves  to  the  sea  is  an  oft-told 
tale,  but  it  is  one  which  must  be  repeated  and  reiterated. 
They  are  not  the  needs  of  caprice  or  fancy,  as  all  know,  but 
rest  on  the  solid  basis  of  continued  commercial  prosperity 
to  the  capital  city  of  New  England,  which  is  the  chief  natural 
outlet  for  exports  from  the  great  north-western  territory  in 
vessels  of  modern  type. 

In  1892  the  federal  government,  whose  duty  it  is  to  pro- 
vide the  sea  coast  harbors  with  sufficient  depth  of  water 
ways,  in  order  to  enable  the  ports  to  meet  the  growing 
demands  of  commerce,  approved  the  project  for  deepening 
the  main  ship  channel  of  Boston  harbor  to  27  feet  at  mean 
low  water  for  a  width  of  1,000  feet,  as  far  up  as  the  south 
ferry  to  East  Boston.  While  this  work  was  under  way,  it 
was  found  that  when  completed,  owing  to  their  greater  draft, 
the  channel  would  be  inadequate  to  the  requirements  of 
modern  ocean  steamships,  and  consequently  other  projects 
were  matured  and  entered  on  for  still  greater  depths  of 
channel. 

In  1899  Congress  appropriated  $455,000  for  the  purpose 
of  dredging  a  new  channel  from  President  Roads  through 
Broad  Sound  to  the  sea,  to  be  30  feet  deep  at  mean  low 
water  and  1,200  feet  wide,  and  the  same  is  now  considerably 
more  than  half  done. 

These  projects  for  improvement,  however,  failed  to  keep 
pace  with  the  increase  in  the  size  and  depth  of  the  steam- 
ships, and  still  another  project  was  matured,  providing  for  a 
channel  35  feet  deep,  and  in  width  varying  from  1,200  to 
1,500  feet,  from  the  sea  up  to  the  Navy  Yard  and  to  the 
first  bridges  on  the  Charles  and  Mystic  rivers  respectively. 
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This  project  passed  the  lower  House  of  Congress  at  its  last 
session,  but  failed  in  the  Senate.  It  is  expected  that  the 
same  project  will  be  again  favorably  reported  from  the  rivers 
and  harbors  committee,  and  that  an  appropriation  therefor 
will  be  made  in  the  rivers  and  harbors  bill  of  the  Congress 
now  sitting.  Every  argument  and  influence  in  favor  of  such 
appropriation  should  be  brought  to  bear,  not  only  upon  our 
Representatives  and  Senators  at  Washington,  but  also  upon 
all  others  there  having  the  prosperity  and  welfare  of  New 
England  at  heart.  The  voices  should  never  be  stilled  until 
our  needs  in  this  direction  are  satisfied. 

Within  the  past  decade  ocean  steamships  have  grown 
without  precedent  in  size  and  capacity.  To-day  vessels  are 
building  for  Atlantic  carriage  with  a  gross  tonnage  capacity 
of  10,000  to  20,000  tons,  a  displacement  from  15,000  to 
37,000  tons,  and  carrying  a  draft  of  28  to  36.5  feet.  Among 
the  class  referred  to,  and  one  of,  if  not  the  largest,  is  the 
**  Celtic,"  built  in  1901.  She  is  9  feet  longer  than  the 
**  Great  Eastern,"  1  foot  deeper  from  the  same  deck,  and  of 
10,700  tons  more  displacement.  Her  dimensions,  which 
may  somewhat  suggest  the  least  extent  to  which  current 
projects  for  improving  the  channels  of  Boston  harbor  shall 
make  provision,  are  as  follows:  length  over  all,  700  feet; 
beam,  75  feet ;  molded  depth,  49  feet ;  draft  when  full 
laden,  36  feet  6  inches ;  displacement  at  that  draft,  37,700 
tons.  She  can  carry  20,900  gross  tons,  and  2,859  passen- 
gers of  whom  347  may  be  first  class,  at  a  sea  speed  of  16 
knots. 

Economic  reasons  are  the  cause  which  has  led  to  this  in- 
crease in  depth  and  cargo  capacity,  and  the  possibilities  of 
harbor  accommodation  alone  will  for  some  time  to  come  be 
its  limitation.  Reduction  in  the  cost  of  transportation  is  a 
constant  aim,  as  is  also  increase  in  speed.  Both  objects  are 
attainable  to  their  extreme  limit  only  by  increasing  the  draft 
of  the  vessel  proportionately  to  her  length  and  beam.  Con- 
sequently, the  port  that  offers  the  deepest  approaches  to  the 
wharves  will  have  gained  no  small  advantage. 

Other  ports  are  preparing  to  meet  the  requirements  of 
these  leviathans  of  the  deep,  and  Boston  must  not  be  behind. 
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At  New  York  the  federal  goyemment  is  dredging  a  chan- 
nel to  the  eea  40  feet  deep  and  2,000  feet  wide. 

At  Liverpool  new  docks  are  building,  and  the  sills  of 
others  are  being  lowered. 

Bristol,  Eng.,  was  granted  authority  by  Parliament  at  its 
last  sitting  to  make  an  expenditure  of  £2,775,000,  or  about 
$13,875,000,  for  building  docks  and  terminal  accommoda- 
tions at  the  Avonmouth,  with  a  view  of  providing  not  only 
for  the  new  type  of  combined  cargo  and  passenger  steam- 
ships, but  for  handling  a  large  passenger  service,  which  it  is 
believed  her  location,  fitvorable  to  a  fast  passenger  line  to 
Boston,  together  with  quick  train  despatch  of  some  two 
hours  to  London,  will  justify. 

The  railroad  consolidations  lately  authorized  by  the  Com- 
monwealth have  placed  Boston  in  a  position  of  favorable 
competition  for  exports  from  the  great  territory  naturally 
her  tributary.  The  railroads  themselves  have  been  and  are 
making  expenditures  freely,  to  enable  them  to  offer  larger 
facilities  and  preserve  their  economic  standard  of  low  cost  in 
haodling  cargoes.  The  complete  separation  of  passenger 
and  freight  service  afforded  by  the  new  two-storied  shed  at 
the  Hposac  Tunnel  Docks  is  not  only  fulfilment  of  a  long-felt 
want,  but  an  indication  of  the  permanent  growth  of  trans- 
atlantic passenger  sailings  from  this  port.  It  is  a  distinct 
encouragement  to  the  belief,  entertained  by  not  a  few,  that 
the  advent  of  the  made-up  train  of  Pullmans,  awaiting  along- 
side the  passenger  shed  for  passengers  to  enter  as  soon  as 
the  customs  examination  of  luggage  is  over,  that  they  may 
be  whirled  without  delay  to  their  homes  in  the  cities  of  the 
west,  is  not  far  distant.  The  passenger  accommodations 
at  Liverpool  and  Southampton  have  shown  this  side  the 
water  how  to  do  it.  The  tide  of  passenger  travel  is  setting 
towards  this  port,  and  attention  to  the  greater  comfort  and 
convenience  of  travellers  is  alone  needed  to  secure  a  large 
and  permanent  passenger  patronage. 

The  Main  Ship  Channel.  —  It  is  now  nine  years  since  the 
project  was  adopted  by  the  federal  government  for  improv- 
ing the  main  ship  channel  by  deepening  to  27  feet  and 
widening  to  1,000  feet,  at  an  estimated  cost  of  $1,250,000. 
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It  may  be  interesting  to  note  the  progress  of  the  improve- 
ment. The  annual  report  of  work  done  in  this  district 
under  the  United  States  engineers  in  charge  since  the  first 
appropriation  in  July,  1892,  shows  the  following:  — 

The  amount  expended  to  June  30,  1900,  was  1825,258.18,  all 
upon  improvement.  With  the  amount  expended  during  the  fiscal 
year  ending  June  SO,  1901,  the  channel  27  feet  deep  between  Presi- 
dent Roads  and  Boston  was  increased  in  width  500  feet  to  the  full 
width  of  1,000  feet,  excepting  for  a  length  of  8,400  feet  at  the 
^^  upper  middle,"  where  its  width  is  still  only  500  feet;  but  at  the 
*  Mower  middle"  several  groups  of  ledges  restrict  the  available 
width  of  the  channel  to  600  feet.  On  June  30,  1901,  the  maxi- 
mum draft  that  could  be  carried  over  the  shoalest  part  of  the 
improvement  was  26  feet  at  mean  low  water. 

The  Broad  Sound  OhanneL  —  The  project  was  approved 
by  Congress  in  March,  1899,  for  deepening  the  channel 
through  Broad  Sound  to  a  depth  of  30  feet  at  mean  low 
water  for  the*  width  of  1,200  feet,  at  a  cost  of  $455,000» 
The  work  has  progressed  so  that  now  there  is  a  depth  of  30 
feet  for  a  width  of  775  feet.  This  channel  cannot,  however, 
be  made  available  for  use  until  its  approaches  have,  been 
carefully  swept  to  ascertain  if  there  be  any  boulders  or 
ledges  projecting  above  the  guaranteed  depth.  As  this  class 
of  work  requires  the  greatest  care  and  a  smooth  sea,  it  will  not 
be  done  and  the  new  channel  buoyed  before  next  summer. 

TJie  Thirty-five  Foot  Channel,  —  In  June,  1900,  a  survey 
of  the  harbor  of  Boston  was  authorized  by  Congress,  with  a 
view  to  provide  channels  35  feet  deep.  A  project  was  re- 
ported to  Congress  in  favor  of  a  new  channel  through  Broad 
Sound  into  President  Roads,  2,000  feet  wide  and  35  feet 
deep,  to  run  through  the  shoals  just  east  of  Faun  bar.  The 
borings  taken  in  the  proposed  channel  failed  to  discover  any 
ledge,  although  one  exists  just  outside  which  would  be 
dangerous  to  navigation  unless  removed.  This  project  in- 
cluded dredging  the  upper  channel  to  a  depth  of  35  feet, 
1,500  feet  wide.  Here  large  quantities  of  ledge  were  dis- 
covered, which  it  is  estimated  will  cost  $2,371,770  to 
remove.  The  total  cost  of  the  project  recommended  to  Con- 
gress was  estimated  in  round  figures  at  $10,500,t)00.     After 
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sufferiDg  a  reduction  at  the  hands  of  the  committee  of  about 
$2,000y000,  the  project  which  passed  the  House  provided  for 
a  channel  through  Broad  Sound  l^SOO  feet  wide  and  through 
the  upper  harbor  1,200  feet,  with  a  depth  throughout  of  35 
feet,  and  authorized  the  expenditure  of  $8,000,000,  with  an 
appropriation  of  $3,600,000  available  for  immediate  work. 
New  avenues  of  approach  need  new  lights  for  guidance. 
Upon  completion  of  the  Broad  Sound  channel,  it  will  have 
to  be  buoyed  and  lighted.  To  mark  the  new  entrance  to  the 
harbor,  it  becomes  necessary  to  erect  a  new  lighthouse  upon 
or  near  the  Graves,  an  island  or  ledge  of  rocks  extending 
farthest  towards  Nahant.  In  order  that  the  new  light  may 
be  ready  to  shine  as  soon  as  the  pathway  shall  be  ready  for 
travel,  the  Board  has  communicated  with  the  federal  author- 
ities, reciting  the  needs  of  the  situation,  and  asking  that 
suitable  action  may  be  taken. 

Anchorage  Grounds. 

The  project  presented  by  the  Board  in  its  report  last  year 
for  the  improvement  of  anchorage  grounds  between  the  main 
ship  channel  and  Bird  Island  shoal  received  the  sanction  of 
the  Legislature  by  the  enactment  of  chapter  476  of  the  Acts 
of  1901.  Section  3  of  that  act  requires  this  Board  to  obtain 
from  the  owners  of  Bird  Island  shoal  a  release  of  all  their 
right,  title  and  interest  therein,  without  expense  to  the  Com- 
monwealth, before  exercising  the  powers  conferred  by  the 
act.  The  title  to  the  shoal  is  untraceable.  It  is  supposed 
to  have  been  in  the  city  of  Boston,  and  at  the  request  of  this 
Board  the  city  has  executed  to  the  Commonwealth  a  release 
of  all  its  right,  title  and  interest  thereto.  As  that  release, 
however,  failed  to  quiet  the  title,  it  was  thought  best  to  ap- 
peal to  the  Court  of  Registration  for  the  purpose  of  having 
the  title  of  the  Commonwealth  finally  settled.  As  soon  as 
the  question  of  title  is  adjusted  the  Board  expects  to  proceed 
with  the  work  authorized  by  the  act. 

WiNTHROP  Channel. 

Since  the  dredging  of  the  channel  in  Winthrop  harbor  in 
1900  there  has  been  a  deterioration,  and  certain  shoal  spots 
were  found  to  exist  which  impeded  at  extreme  low  tide  the 
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passage  of  the  steamers  accustomed  to  ply  between  Boston 
and  WiDthrop  at  schedule  hours.  A  survey  made  in  May, 
1901,  disclosed  the  nature  and  the  extent  of  the  shoaling, 
and  a  contract  was  subsequently  entered  into  with  the  Bay 
State  Dredging  Company  to  remove  the  same  to  a  depth  at 
mean  low  water  of  9  feet,  for  29  cents  per  cubic  yard.  The 
work  was  completed  June  7,  2,586  cubic  yards  of  material 
having  been  removed,  at  a  cost  of  $749.94.  Thereafterwards 
the  steamers  made  their  daily  trips  during  the  season,  and 
no  complaint  of  insufficient  depth  of  water  has  reached  the 
Board.  As  the  channel  is  narrow  and  its  sides  are  high 
mud  flats,  it  cannot  be  expected  to  maintain  itself  without 
deterioration,  and  further  dredging  from  time  to  time  will 
undoubtedly  be  required.  As  this  channel  is  not  only  a 
highway  of  passenger  travel  to  and  from  Winthrop  through- 
out the  summer,  but  also  an  increased  convenience  to  boat- 
men of  all  classes  along  that  shore,  it  is  deemed  by  the  Board 
to  be  worthy  of  improvement. 

Shirley  Gut. 

In  April,  surveys  were  made  at  Shirley  Gut  to  determine 
the  extent  of  growth  at  the  ^nd  of  Point  Shirley  since  the 
survey  of  the  previous  year,  and  also  the  amount  of  excava- 
tion required  to  preserve  navigation  through  the  Gut.  It 
was  found  that  the  rate  of  increase  of  the  growth  had  been 
the  same  as  for  previous  years,  and  it  therefore  became 
necessary  to  make  a  taking  of  the  end  of  the  point  for  the 
purpose  of  enabling  the  Board  to  do  the  required  dredging. 
On  April  23,  1901,  a  taking  was  filed  in  the  registry  of  deeds 
for  the  county  of  Sufiblk  of  about  14,000  square  feet  of  land, 
above  high-water  mark  and  flats  lying  between  it  and  the 
Gut.  Conferences  have  taken  place  with  the  owners,  but  as 
yet  the  Board  has  not  been  able  to  efiect  a  settlement. 
Subsequently,  about  13,000  cubic  yards  of  material  was 
dredged  from  the  point,  thereby  excavating  the  channel  to 
the  depth  of  12  feet  at  mean  low  water.  It  will  presumably 
be  necessary  to  continue  this  dredging  annually,  in  order  to 
remove  the  material  deposited  on  the  end  of  the  point  by 
the  winter  storms. 
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Hull. 

The  Board  was  directed,  by  chapter  483  of  the  Acts  of 
1901,  to  baild  such  sea  walls  or  other  structures  in  the  town 
of  Hull  as  it  may  deem  necessary  for  the  protection  of  the 
outer  Boston  harbor  shore  from  encroachments  or  damage 
by  the  sea,  between  Allerton  and  the  retaining  wall  of  the 
New  York,  New  Haven  &  Hartford  Railroad  Company,  and 
authorized  to  expend  for  this  purpose  an  amount  not  exceed- 
ing $10,000.  This  act  was  approved  June  10,  1901,  but 
was  not  accepted  by  the  town  until  September  12.  Surveys, 
plans  and  specifications  have  been  made,  contemplating  the 
building  of  about  1,490  feet  of  concrete  sea  wall  and  about 
720  feet  of  spur  jetties ;  but  proposals  will  not  be  invited 
until  a  more  favorable  season  for  the  prosecution  of  the  work. 

U.  S.  S.  **Entbbpbi8B." 

Application  was  received  from  the  Nautical  Training  School 
Commissioners,  in  November,  1900,  requesting  the  Board  to 
dredge  a  berth  for  the  schoolship  '*  Enterprise,"  at  the  North 
End  Park  pier.  This  was  accompanied  by  a  statement  that 
no  other  place  could  be  found  for  the  vessel  to  lie  in,  and 
that  the  desired  dredging  was  necessary  to  her  safety. 

As  the  proposal  was  one  of  an  unusual  nature,  before  de- 
termining upon  the  expenditure  necessary  for  the  undertak- 
ing, the  approval  of  the  Governor  and  Council  was  requested. 
That  approval  having  been  received,  and  the  permission  of 
the  bath  trustees  of  the  city  of  Boston  having  been  obtained, 
the  dock  was  dredged  alongside  the  bath  pier  at  the  North 
End  Park  to  a  depth  of  17  feet  at  mean  low  water,  45  feet 
wide  on  the  bottom  and  225  feet  long,  at  a  cost  of  $1,000. 

The  Commonwealth  Flats  at  South  Boston. 

This  tract  of  land,  comprising  about  170  acres  of  filled 
land,  of  which  about  70  acres  lie  north  of  Summer  Street 
and  the  balance  south  of  it,  remains  substantially  in  the 
same  condition  as  reported  last  year.  The  portion  south  of 
Summer  Street  is  laid  out  with  streets  crossing  each  other  at 
right  angles,  and  these  streets  have  been  raised  above  the 
general  level  of  the  flats  to  grade  16,  the  established  grade 
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for  streets  in  this  section  of  the  city.  It  is  reached  from  the 
city  proper  by  Summer  Street,  which  is  a  high-grade  street, 
crossing  the  tracks  of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  by  a  bridge.  A  large  part  of  the  necessary 
drains  and  catch-basins  for  the  surface  drainage  of  the  terri- 
tory have  been  built,  and  are  in  good  condition. 

The  principal  work  done  during  the  year  has  been  on  the 
structures  on  the  borders  of  this  property,  which  are  treated 
under  their  respective  headings. 

A  dump  for  refuse  material  brought  from  excavations  in 
the  city  to  be  disposed  of,  has  been  maintained,  but  the  terri- 
tory used  for  this  purpose  has  become  so  nearly  filled  that 
the  dump  will  probably  have  to  be  discontinued  in  the  near 
future ;  in  fact,  the  available  territory  for  disposing  of  such 
material  near  the  business  section  of  the  city  has  nearly  all 
been  filled. 

A  temporary  use  of  various  portions  of  the  Common- 
wealth's property  has  been  made  during  the  year,  under  per- 
mits granted  by  the  Board. 

With  a  view  to  a  beneficial  effect  upon  future  sales  of  this 
property,  it  is  recommended  that  the  Board  be  granted 
power,  with  the  approval  of  the  Governor  and  Council,  to 
make  alterations  in  plans  heretofore  adopted,  and  to  alter, 
discontinue  or  relocate  streets  or  ways. 

The  artificial  channel  through  the  flats,  connecting  the  coal 
pockets  with  deep  water,  was  enlarged  in  January  by  dredg- 
ing, at  a  cost  of  $1,000,  paid  out  of  the  Commonwealth  Flats 
Improvement  Fund. 

Commonwealth  Pier. 

Work  has  been  continued  on  the  large  new  pier  at  South 
Boston,  now  called  Commonwealth  pier,  1,200  feet  long  and 
400  feet  wide,  authorized  by  chapter  513  of  the  Acts  of 
1897,  which  has  been  under  construction  during  the  last  four 
years.  The  sea  wall  and  filling  forming  the  core  or  solid 
portion  was  completed  in  1899,  and  the  oak  pile  platform, 
50  feet  wide,  surrounding  this  solid  core  and  forming  the 
face  of  the  pier,  in  May,  1901. 

In  order  to  provide  a  surfacing  material  over  the  clay  fill- 
ing, the  Bay  State  Dredging  Company,  under  a   contract 
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dated  May  16,  deposited  on  the  pier  a  quantity  of  coarse 
gravel  of  superior  quality,  for  35  cents  per  cubic  yard.  On 
May  31,  a  contract  was  made  with  Thomas  Meany  for  cart- 
ing and  spreading  this  material  on  and  adjacent  to  the  pier, 
for  30  cents  per  cubic  yard.  There  were  12,656  cubic  yards 
of  gravel  placed  on  the  pier,  and  the  whole  area  of  Northern 
Avenue,  opposite  the  pier  and  adjoining  docks,  and  about 
one-third  of  the  area  of  the  pier,  were  covered  to  the  pro- 
posed street  grade. 

On  September  6,  a  contract  was  made  with  the  Eastern 
Dredging  Company  to  complete  the  dre<iging  in  the  dock  on 
the  westerly  side  of  the  pier  to  the  depth  of  30  feet  at  mean 
low  water,  the  work  to  be  completed  Dec.  31, 1901,  for  22J 
cents  per  cubic  yard.  Up  to  December  1,  46,560.4  cubic 
yards  have  been  removed,  and  the  balance  of  the  work  will 
undoubtedly  be  completed  within  the  time  named  in  the  con- 
tract. 

The  cost  of  the  work,  up  to  December  1,  from  the  ap- 
propriation of  $400,000,  has  been  as  follows  :  — 

For  sea  wall  and  filling  solid  to  grade  14,       .   $215,076  30 

Surveys  and  supervision, 9,633  69 

1224,709  99 

For  construction  of  pile  platform,    .        .        .    $128,069  87 

Surveys  and  supervision, 2,603  24 

130,672  61 

For  dredging  westerly  dock,    ....       $8,904  68 

Surveys  and  supervision, 91  00 

8,995  68 

Gravel  surfacing $8,226  40 

Surveys  and  supervision, 180  00 

8,406  40 

Total $372,784  68 

The  amount  required  to  complete  the  work  now  under 
contract  is  estimated  to  be  about  $6,600. 

A  number  of  applications  have  been  made  during  the  year 
to  use  the  pier  for  tying  up  and  discharging  vessels,  but  the 
inaccessibility  of  the  location  from  the  land  has  prevented 
the  making  of  any  satisfactory  arrangements  for  permanent 
use. 
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Northern  Avenue  and  Bridge. 

One  step  forward  was  taken  during  the  past  year  towards 
securing  the  necessary  additional  means  of  access  to  the 
Commonwealth's  property  at  South  Boston  by  the  construe* 
tion  of  Northern  Avenue  and  bridge,  as  contemplated  by  the 
four- part  agreement  executed  in  1873,  under  which  the  Com* 
monwealth,  the  city  of  Boston,  the  Boston  Wharf  Company 
and  the  Boston  &  Albany  Railroad  Company  began  the' 
development  of  what  is  now  known  as  the  South  Boston 
flats. 

Chapter  507  of  the  Acts  of  1901  lays  out  Northern 
Avenue,  provides  for  its  construction  by  the  city  of  Boston 
and  for  the  payment  of  a  portion  of  the  cost  thereof  by  the 
Commonwealth,  as  well  as  for  the  release  by  the  New  Eng- 
land Railroad  Company,  the  successor  to  the  Albany  Rail- 
road Company  in  the  ownership  of  the  property,  of  the  land 
on  the  South  Boston  side.  The  plan  of  location  may  be 
found  appended.  The  act  was  limited  to  take  effect  upon 
its  approval  by  the  city  council  of  Boston.  On  October  16^ 
the  following  letter  was  sent  to  the  mayor  of  Boston,  request- 
ing his  early  consideration  of  this  matter  and  its  presentation 
to  the  city  council  for  action  :  — 

Oct.  16,  1901. 
To  the  Hon.  Thomas  N.  Hart,  Mayor  of  Boston,  City  Hall,  Boston. 

Sir:  —  By  chapter  507  of  the  Acts  of  1901,  the  Legislature 
^^  laid  cat  Northern  Avenue  in  the  city  of  Boston,  from  Atlantic 
Avenue  near  Oliver  Street  easterly  to  Fort  Point  Channel ;  thence 
across  said  channel  by  a  bridge  and  thence  across  lands  of  the  New 
England  Railroad  Company  and  its  lessee,  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  and  lands  of  the  Common- 
wealth." 

Northern  Avenue  would  cross  the  lands  of  the  Commonwealth 
at  South  Boston  along  the  water  front,  connecting  the  proposed 
Commonwealth  piers,  of  which  the  first  is  now  about  completed, 
with  Atlantic  Avenue  and  the  heart  of  the  city  in  a  direct  course 
at  grade. 

The  act  was  passed  to  enable  the  performance  of  a  prior  agree- 
ment relating  to  the  filling  and  improvement  of  the  South  Boston 
flats,  whereof  the  provisions  benefiting  all  the  parties  thereto 
except   the   Commonwealth  have  been  substantially   performed. 
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Under  the  agreement  the  benefit  to  the  city  has  been  the  creation 
of  land  of  the  present  asBessed  valnation  of  over  $10,000,000^ 
from  which  the  city  derives  a  portion  of  her  taxes,  also  100  acres 
additional  remaining  to  be  sold  by  the  Commonwealth,  and  which 
will  be  taxed  by  the  assessors  of  Boston.  Legislation  became 
necessary  in  order  to  enable  the  city  and  the  other  parties  to  hon- 
orably fulfil  their  obligations  under  the  agreement.  That  fulfil- 
ment will  give  additional  value  to  the  Ck>mmon wealth's  water  fronts 
and  provide  increased  facilities  for  and  accommodation  to  the 
commercial  interests  of  the  port. 

These  public  benefits  are  in  direct  connection  with  the  harbor 
improvements  which  are  so  much  a  matter  of  public  knowledge  aa 
to  require  no  comment  here.  Before  the  public  can  gain  the  ad- 
vantages contemplated  in  this  act,  it  must  be  accepted  by  the  city 
council  of  the  city  of  Boston. 

The  Board  of  Harbor  and  Land  Commissioners,  in  behalf  of  the 
Commonwealth,  and  in  the  public  interest,  respectfully  asks  your 
early  consideration  of  the  foregoing,  and  requests  that  you  may 
present  the  matter  to  the  attention  of  the  honorable  city  council. 
For  the  Board,  Woodward  Emert, 

Chairman, 

As  yet,  final  action  has  not  been  taken.  In  the  event  of  a 
failure  to  accept  the  act,  further  legislation  may  become 
necessary. 

Bulkhead  and  Sea  Wall. 

As  stated  in  the  report  of  last  year,  a  contract  was  made 
with  Augustus  Bellevue  &  Co.,  on  June  1,  1900,  to  build 
1,100  feet  of  bulkhead  for  the  purpose  of  partially  enclosing 
the  area  east  of  the  present  filled  portion  of  the  South  Bos- 
ton flats,  which  had  already  been  partially  filled  by  materia 
dredged  in  making  various  improvements  on  the  Common- 
wealth's property.     This  work  was  completed  Aug.  20, 1901 . 

Paid  for  coDstructioD $12,309  18 

Surveys  and  supervision, 559  23 


112,868  41 


The  bulkhead  is  a  very  substantial  structure,  and  has  becD 
reinforced  and  materially  strengthened  on  its  exterior  side 
by  broken  stone  brought  from  the  main  channel  of  the  har- 
bor, without  cost  to  the  Commonwealth,  where  it  had  been 
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blasted  in  the  progress  of  the  work  carried  on  by  the  federal 
government  for  the  improvement  of  the  ship  channel. 

After  enclosing  the  northern  side  of  this  area,  the  Board 
decided  to  extend  the  sea  wall  on  its  south  side  parallel 
with  and  300  feet  northerly  from  the  northerly  side  of  the 
reserved  channel;  and  on  March  7,  1901,  a  contract  was 
made  with  William  J.  Lawler,  the  lowest  bidder,  to  build 
about  1,350  feet  of  sea  wall,  at  $56.49  per  lineal  foot,  the 
work  to  be  completed  Oct.  31,  1901.  The  work  was  com- 
menced promptly,  but,  owing  to  the  bad  weather  encoun- 
tered in  its  early  stages,  the  contractor  was  unable  to  make 
the  necessary  progress  with  the  foundation,  and  the  com- 
pletion of  the  work  has  necessarily  been  delayed.  The 
foundation  is  now  finished,  and  the  wall  proper  nearly  com- 
pleted. The  amount  expended  up  to  December  1  is  as 
follows :  — 

For  construction, f  64,724  06 

Surveys  and  supervision, 1,183  70 


165,907  76 


The  amount  required  to  complete  the  work,  including  the 
reserve  withheld  under  the  terms  of  the  contract  for  work 
already  done,  is  estimated  to  be  $21,600,  or  about  $77,500 
in  all. 

This  territory  is  now  so  enclosed  that  the  work  of  filling 
can  be  proceeded  with  at  any  time ;  the  remaining  or  east- 
erly side  should  be  enclosed  by  a  bulkhead  as  the  work  of 
filling  progresses. 

Borings  on   Area  to  be  occupied  by  Docks  East  of 

THE  Commonwealth  Pier. 

Owing  to  uncertainty  as  to  the  area  covered  by  the  ledges 
which  were  known  to  exist  along  the  pierhead  line  near  the 
shoal  called  Slate  Ledge,  it  was  decided  to  make  a  series  of 
borings,  in  order  to  ascertain  the  depth  and  extent  of  the 
ledges  and  the  character  of  material  overlying  the  same. 

Work  was  begun  in  the  latter  part  of  July,  and  finished 
early  in  November.  In  all,  94  borings  were  made,  covering 
an  area  extending  easterly  from  Commonwealth  pier  about 
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3,500  feet.  The  borings  were  made  to  the  depth  of  40  feet 
below  mean  low  water,  unless  ledge  was  found  at  a  higher 
grade.  The  bottom  was  found  to  consist  of  silt  covering  a 
bed  of  clay ;  over  and  around  the  ledge  was  a  bed  of  gravel 
and  clay  hard  pan,  varying  from  4  to  10  feet  in  thickness. 
In  this  layer  many  large  boulders  were  found. 

The  ledge  along  the  harbor  line  was  found  to  be  above 
grade  40  feet  below  mean  low  water.  It  begins  at  a  point 
about  1,300  feet  east  of  the  Commonwealth  pier,  and  thence 
extends  easterly  a  distance  of  about  1,700  feet,  lying  south- 
erly from  the  harbor  line  on  the  area  which  it  is  proposed  to 
use  for  piers  and  docks  for  200  to  300  feet ;  at  only  a  few 
places,  covering  a  small  area,  does  the  ledge  rise  above  a 
grade  of  30  feet  below  mean  low  water.  It  extends  a  con- 
siderable distance  out  into  the  harbor,  probably  being  an 
extension  of  the  ledges  found  in  the  main  ship  channel, 
which  are  now  being  removed  by  the  federal  government. 
Plans  have  been  made  showing  the  location  and  results  of 
these  borings,  and  are  filed  for  use  in  designing  future 
structures. 

Commonwealth  Flats  at  East  Boston. 

The  claim  of  the  East  Boston  Company  for  that  portion  of 
its  flats  taken  by  the  Commonwealth  under  the  provisions  of 
chapter  486  of  the  Acts  of  1897,  for  the  purpose  of  preserv- 
ing the  public  ownership  of  a  portion  of  the  shore  front  of 
the  port  of  Boston,  remains  unsettled,  and  is  pending  in  the 
superior  court  of  the  county  of  Suffolk.  It  is  hoped  that 
the  case  may  be  tried  during  the  coming  year,  and  the  claim 
finally  disposed  of. 

Following  the  lease  of  the  Boston  &  Albany  Railroad  to 
the  New  York  Central  &  Hudson  River  Railroad  Company, 
—  the  latter  has  been  enlarging  its  accommodations  by  ex- 
tending docks  and  piers,  under  plans  approved  by  the  Board, 
and  making  other  improvements  along  the  south  front  of 
East  Boston.  The  new  ownership  seems  to  justify  anticipa- 
tions for  increased  and  constant  shipments  of  western  freights 
and  cargoes  from  this  port.  Boston  has  now  become  one  of 
the  Atlantic  terminals  of  the  New  York  Central  Railroad, 
with  all  its  ramifications,  from  which  it  can  make  certain 
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claBBes  of  shipments  more  advantageously  than  elsewhere. 
Under  these  conditions,  we  may  fairly  expect  to  see  a  more 
extended  development  of  that  water  front  and  a  demand  for 
larger  yards.  In  order  to  properly  handle  its  growing  busi- 
ness, the  tracks  should  come  in  at  the  east  end  of  the  water 
fronti  and  thus  serve  expansion  in  the  easterly  direction, 
where  lies  the  only  opportunity  for  growth. 

A  commission  has  been  sitting,  under  the  provisions  of 
chapter  390  of  the  Acts  of  1899,  for  the  purpose  of  elimi- 
nating the  railroad  grade  crossings  at  many  intersecting 
streets,  and  it  has  under  consideration  plans  for  removing 
the  railroad  tracks  which  now  occupy  a  strip  of  land  through 
the  centre  of  the  island,  and  placing  them  on  the  east  side, 
contiguous  to  the  water  front.  While  there  are  obstacles  to 
this  plan,  they  are  not  insurmountable,  and  the  result  would 
afford  ready  and  accessible  railroad  accommodations  to  the 
water  front  of  more  than  one-half  the  island. 

The  Commonwealth  is  interested  in  the  final  determination 
of  this  question,  as  it  now  possesses  a  water  front  area  in 
this  vicinity  the  development  of  which  depends  in  a  measure 
upon  the  location  of  the  tracks  in  solving  the  grade  crossing 
problem,  and  the  proceedings  of  the  commission  are  closely 
watched  by  the  Board  and  the  Attorney-General. 

In  this  connection  it  may  be  well  to  note  the  change  in  the 

harbor  line  at  Jeffries  Point,  East  Boston,  by  chapter  419  of 

the  Acts  of  1901,  whereby  an  opportunity  was  created  to 

extend  future  piers  and  docks  for  the  berthing  of  vessels  of 

modem  size. 

Fort  Point  Channel. 

Early  in  the  year  petitions  were  received  from  the  owners 
and  tenants  of  the  wharves  on  Fort  Point  Channel  lying  be- 
tween Congress  Street  bridge  and  Rowe's  wharf,  to  have  the 
channel  in  front  of  their  premises  dredged,  in  order  that  a 
class  of  larger  vessels  might  reach  the  wharves. 

The  Edison  Electric  Illuminating  Company,  the  owner  of 
one  of  the  larger  wharves,  had  already  excavated  a  berth  in 
front  of  its  premises  to  a  depth  of  25  feet,  for  a  distance  of 
60  feet  from  the  harbor  line. 

The  United  States  government  had  dredged  to  a  depth  of 
23  feet  the  centre  portion  of  the  channel  for  a  width  of  175 
feet  from  deep  water  in  the  harbor  up  to  and  through  Con- 
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gress  Street  bridge ;  the  Commoowealth  and  the  Boston 
Wharf  Company  had  dredged  the  space  between  the  gov- 
ernment channel  and  the  South  Boston  shore  to  the  same 
depth  up  to  the  wharves. 

After  examining  the  locality,  it  was  decided  that  dredg- 
ing to  the  depth  of  20  feet  from  the  government  channel 
to  a  line  50  feet  outside  the  harbor  line  on  the  Boston  side 
would  accommodate  all  the  requirements  of  navigation,  and 
plans  and  estimates  were  prepared  for  this  work ;  and  on 
February  14  a  contract  was  made  with  the  Bay  State  Dredg- 
ing Company,  the  lowest  bidder,  to  excavate  this  area  to  the 
depth  of  20  feet  below  mean  low  water,  the  contract  price 
being  25  cents  per  cubic  yard.  The  work  was  completed  in 
a  satisfactory  manner  June  3,  1901,  at  a  total  cost  as  fol- 
lows :  — 

For  dredging. f  14,317  26 

Surveys  and  supervision,       ....  609  48 

$14,926  73 

which  was  paid  out  of  the  income  of  the  harbor  compensa- 
tion fund. 

Fort  Point  Channel  originally  had  a  depth  of  8  to  9  feet 
at  mean  low  water  in  the  deepest  part  of  the  channel.  As 
business  increased  and  vessels  required  a  greater  depth  of 
water,  the  Commonwealth  dredged  a  channel  up  as  far  as 
Federal  Street  bridge,  to  the  depth  of  16  feet  at  mean  low 
water.  Shortly  after,  plans  were  made  by  the  general  gov- 
erument  to  dredge  the  channel  23  feet  deep  and  175  feet 
wide,  and  an  appropriation  was  made  to  begin  the  work. 
This  was  expended  in  dredging  up  to  and  through  Congress 
Street  bridge.  At  that  time  the  foundations  of  the  New 
£ngland  Railroad  bridge  were  not  carried  to  a  depth  suffi- 
cient to  enable  the  channel  to  be  excavated  to  its  full  depth 
through*  that  draw,  and  work  was  discontinued  until  such 
time  as  new  foundations  should  be  put  into  the  railroad 
bridge.  Since  then  the  railroad  bridge  has  been  wholly  re- 
moved, and  Summer  Street  bridge  erected  substantially  on 
the  same  location,  so  that  now  the  work  on*the  government 
channel  can  proceed  as  soon  as  further  appropriation  is  made. 
To  this  end  the  attention  of  the  federal  government  has  been 
directed  to  the  change  in  the  situation.      This  channel  is 
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greatly  needed,  as  large  steamers  are  constantly  arriving 
with  cargoes  which  should  be  discharged  at  the  wharves 
above  Mount  Washington  Avenue  bridge ,  but  are  unable  to 
get  there  on  account  of  the  shoal  water. 

The  condition  of  the  bridges  on  this  channel  is  the  same 
as  stated  in  our  last  report,  except  that  the  construction  of 
the  approaches  to  Cove  Street  bridge  is  well  under  way, 
notwithstanding  the  work  on  the  bridge  itself,  both  over  the 
channel  and  over  the  tracks  of  the  Boston  Terminal  Com- 
pany, has  not  been  commenced. 

South  Bay. 

By  chapter  519  of  the  Acts  of  1897,  the  Legislature  pro- 
vided for  the  abolition  of  the  grade  crossing  at  Dorchester 
Avenue,  South  Boston.  '  The  act  directed  a  commission,  to 
be  appointed  by  the  superior  court,  to  **  prescribe  the  details 
for  the  abolition  of  the  grade  crossing  by  relocating"  certain 
parts  of  the  Old  Colony  Railroad.  By  section  2  the  Old 
Colony  Railroad  is  required  to  construct  a  part  of  the  rail- 
road so  relocated  and  connections  as  prescribed  by  the  com- 
mission. It  is  further  provided  that  the  Commonwealth 
shall  pay  20  per  cent,  and  the  city  of  Boston  15  per  cent,  of 
the  cost. 

The  commissioners  thus  appointed  heard  the  parties,  and 
prescribed  the  locations  and  construction  in  a  report  con- 
firmed by  a  decree  of  the  superior  court.  In  pursuance  of 
this  report  and  decree,  the  relocation  was  made  and  the  con- 
struction carried  on  in  the  tide  waters  of  the  Commonwealth 
in  South  Bay.  Prior  thereto,  in  December,  1898,  the  Old 
Colony  Railroad  Company  filed  a  petition  and  plans  with 
the  Board  of  Harbor  and  Land  Commissioners,  under  the 
provisions  of  chapter  19  of  the  Public  Statutes,  asking  the 
Board  ^<  to  authorize  such  construction  and  filling,  and  for 
Bitch  further  action  in  the  premises  as  may  be  authorized  or 
required  by  the  statutes  in  such  case  made  and  provided.'' 
Subsequently,  before  action  by  the  Board,  the  petition  and 
plans  were  withdrawn ;  the  work,  however,  was  performed 
substantially  in 'accordance  with  said  plans,  but  without  the 
approval  of  the  Board,  the  railroad  company  contending  that 
such  approval  was  rendered  unnecessary  by  chapter  519  of 
the  Acts  of  1897,  and  the  doings  in  pursuance  thereof. 
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The  Board  contended  that  this  special  act  did  not  relieve 
the  railroad  company  from  the  provisions  of  the  general 
statutes,  and  held  that  they  had  displaced  tide  \¥ater  by  fill- 
ing therein  in  South  Bay,  and  thereupon,  under  the  provi- 
sions of  Public  Statutes,  chapter  19,  section  14,  assessed 
upon  them  the  sum  of  15  cents  per  cubic  yard  for  115,000 
cubic  yards  of  tide  water  displaced,  and  claimed  that  a  pay- 
ment of  $17,250  should  be  made  therefor,  which  claim  the 
Old  Colony  Railroad  Company  disputes,  and  the  matter  is 
in  the  hands  of  the  Attorney-General,  to  ascertain  the  legal 
obligations  of  the  railroad  in  that  respect. 

Charles  River. 

The  piers  of  the  new  Cambridge  bridge  across  Charles 
River  in  the  place  of  the  old  West  Boston  bridge  are  slowly 
rising  above  the  surface  of  the  water.  It  will  be  perhaps 
two  years  yet  before  the  bridge  will  be  open  to  public  travel, 
and  the  temporary  structures  removed  from  the  river. 

The  harbor  line  on  the  northerly  side  of  the  river  between 
Harvard  and  Brookline  Street  bridges  was  changed  by  chap- 
ter 245  of  the  Acts  of  1901,  and  made  to  conform  to  the  line 
approved  by  the  Secretary,  of  War  in  1890,  for  the  purpose 
of  establishing  a  uniform  line  along  the  bank,  and  the  park- 
way of  the  city  of  Cambridge  has  been  continued  along  the 
river  front,  in  conformity  thereto. 

The  high  flats  on  the  shoreward  side  of  this  line,  between 
the  end  of  the  existing  wall  on  the  east  and  the  Grand  junc- 
tion Railroad  bridge  on  the  west,  are  being  filled  with 
material  excavated  from  the  river  and  deposited  behind  a 
temporary  wooden  bulkhead  built  to  retain  the  same.  In 
carrying  out  this  improvement  a  large  area  of  mud  flats  will 
have  been  removed  from  sight,  to  a  minimum  depth  of  8  feet 
below  mean  low  water. 

Above  Market  Street  bridge,  on  the  Watertown  side  of 
the  river,  the  Metropolitan  Park  Commissioners  have  done 
considerable  work  in  excavating  the  bed  of  the  river  to  ob- 
tain material  for  building  up  the  banks  in  the  construction 
of  parkways. 

By  chapter  411  of  the  Acts  of  1901  the  harbor  line  in 
front  of  piers  Nos.  6  and  7  of  the  Hoosac  Tunnel  Docks  was 
•changed,  thereby  obliterating  an  angle   in  the  old  harbor 
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line,  and  affording  an  opportunity  for  lengthening  the  dock 
on  the  northerly  side  of  Pier  No.  7. 

During  the  summer  a  portion  of  Pier  No.  5,  Hoosac 
Tunnel  Docks,  was  badly  injured  by  fire.  In  rebuilding  the 
wharf  it  was  extended  about  20  feet  to  the  harbor  line  estab- 
lished by  chapter  479  of  the  Acts  of  1897.  Owing  to  the 
increase  in  the  width  of  steamers  and  the  narrowness  of  the 
dock,  5  feet  were  cut  off  from  the  northerly  side  of  the  pier 
during  rebuilding,  thus  increasing  the  width  of  the  dock. 

Chablestown  Drawbridge  Openings. 

On  July  1  a  letter  was  received  from  the  city  clerk  of 
Boston,  requesting  approval  by  the  Board,  under  section  28 
of  chapter  53,  Public  Statutes,  of  the  following  ordinance 
passed  by  the  city  council  of  Boston  and  approved  by  the 
mayor  June  27,  1901,  relating  to  the  hours  of  opening  the 
draw  in  Charlestown  bridge  :  — 

[Ordinanobs  of  1001,  Chapter  7.] 

An  Ordinance  relating  to  the  Hours  of  opening  the  Draw 

IN  Charlestown  Bridqe. 
Be  U  ordained  by  the  City  Council  of  Boston^  eta  follows : 

Revised  ordinances  of  1898,  chapter  thirty-eight,  section  three, 
is  hereby  amended  by  inserting  in  line  thirty- four  of  said  section, 
after  the  word  '^  tow,"  the  words :  —  ^'  but  he  shall  not  allow  any 
vessel  to  pass  through  the  draw  of  Charlestown  bridge,  so  called, 
except  such  vessels  as  shall  be  ready  to  go  through  at  the  follow- 
ing times:  6.30  a.m.,  9.80  a.m.,  11  a.m.,  12  m.,  1.80  p.m.,  8  p.m., 
8.80  P.M.,  11.80  P.M.,  and  from  11.80  p.m.  to  6.00  a.m." 

In  Common  Council,  Jane  20,  1901. 

Passed.     Sent  up  for  concurrence. 

Daniel  J.  Eilet, 

Freaideni, 

In  Board  o7  Aldermen,  June  24,  1901. 
Concurred. 

Jame3  H.  Dotle, 

Chairman* 
Approved  June  27,  1901. 

Thomas  N.  Hart, 

Mayor, 
A  true  copy.    Attest : 

£dwabd  J.  Donovan, 

CUy  Clerk. 
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Public  notice  was  given  that  the  Board  would  hear  all  per- 
sons interested  in  the  granting  or  refusing  approval  of  the 
ordinance  above  recited,  at  the  office  of  the  Board,  on  July 
8,  1901 ;  and  on  that  date  parties  in  favor  of  and  those 
opposed  to  the  approval  of  the  ordinance  were  fully  heard. 
After  consideration  of  the  matter,  the  Board  on  August  1 
took  action,  as  will  appear  in  the  following  letter:  — 

BOBTOK,  Aag.  1, 1901. 
A.  J.  Bailey,  Esq.,  Corporation  Counsel^  Boston^  Mass. 

Dear  Sir  :  —  After  carefully  coDsidering  the  schedules  of  the 
hoars  for  opening  the  Cbarlestown  bridge  for  the  passage  of  ves- 
sels, as  sabmitted,  the  Board  is  not  satisfied  that  there  is  a  suffi- 
cient number  of  openings  to  meet  the  requirements  of  navigation, 
and  therefore  cannot  give  its  approval. 

The  Board  respectfully  suggests  some  further  inquiry,  with  a 
view  to  ascertaining  if  the  interpolation  of  another  time  of  open- 
ing, between  9.80  and  11  a.m.,  and  two  more  at  a  little  after  4  and 
7  P.M.,  would  not  better  subserve  the  interests  of  navigation  with- 
out materially  increasing  the  impediment  to  travel  necessarily  oc- 
casioned by  opening  the  draw ;  and  would  draw  attention  to  the 
consideration  that  the  addition  of  the  three  openings  suggested 
would  still  be  two  less  than  the  thirteen  openings  provided  by  the 
railroad  companies. 

Yours  truly,  Woodward  Emert, 

Chairman* 

Mystic  River. 

There  has  been  no  change  in  the  physical  condition  of  this 
river  since  the  report  of  last  year,  beyond  the  completion  of 
the  Maiden  bridge,  in  accordance  with  plans  approved  by 
the  Board.  The  draw  in  the  new  bridge  was  made  50  feet 
wide  to  accommodate  the  increasing  size  of  craft. 

During  the  year,  claims  for  displacement  by  filling  on  the 
west  side  of  the  river  have  been  made  up  and  put  into  the 
Attorney-Generars  hands  for  collection.  These  claims  are 
liable  to  be  contested,  on  the  ground  that  prior  legislation 
has  exempted  the  owners  of  flats  on  that  side  of  the  river, 
within  a  limited  territory,  from  the  payment  of  compensation 
for  tide  water  displaced.  These  contentions  raise  questions 
of  law  which  it  will  be  necessary  to  take  to  the  supreme  judi- 
cial court  for  decision,  before  the  rights  and  obligations  of 
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the  Commonwealth  and  the  contending  parties  can  be  ascer- 
tained and  settled. 

Under  the  project  of  the  federal  government,  86,511  cubic 
yards  of  material  were  dredged  below  the  mouth  of  Island 
End  River,  giving  a  depth  of  25  feet  at  mean  low  water  in 
the  channel. 

The  New  England  Gas  and  Coke  Company  have  continued 
their  improvements  by  dredging  and  the  building  of  struc- 
tures in  Island  End  River,  in  accordance  with  plans  approved 
by  the  Board.  In  all  they  have  removed  397,552  cubic 
yards  by  dredging  in  the  Mystic  and  Island  End  rivers, 
adjacent  to  their  property. 

Weymouth  Fore  River. 

Among  the  licenses  granted  during  the  year,  none  presages 
more  of  benefit  and  prosperity  to  the  water  side  of  Boston 
than  those  permitting  improvements  and  the  erection  of 
structures  in  tide  water  at  the  works  of  the  Fore  River  Ship 
and  Engine  Company,  on  Weymouth  Fore  River,  at  Quincy. 

Shipbuilding  at  the  port  of  Boston  is  reviving.  In  place 
of  the  wooden  clipper  ships  of  the  last  century,  we  are  now 
building  steel  vessels  of  modern  type  and  design.  One  of 
the  largest  and  the  best-equipped  steel  ship  building  plants 
in  the  country  is  rapidly  developing  on  this  river,  the  water 
of  which  i*uns  into  Hingham  bay,  with  a  depth  sufficient  to 
float  battle  ships  now  building  of  15,000  tons  and  upwards, 
thence  through  Nantasket  Roads  into  the  main  ship  channel 
of  Boston  harbor. 

In  order  to  enable  vessels  built  at  the  works  of  this  com- 
pany to  pass  out  of  the  river,  the  county  commissioners  of 
Norfolk,  in  rebuilding  the  Quincy  and  Weymouth  bridge, 
have   provided  for   two   draw   openings,  each   100  feet  in 

width. 

Merrimac  River. 

On  October  8,  a  petition  was  received  from  Samuel  W. 
George  and  other  prominent  citizens  for  a  relocation  and  ex- 
tension of  the  harbor  line  on  the  northerly  side  of  the  Merri- 
mac River,  in  Haverhill,  <*to  such  an  extent  and  in  such 
manner  as  the  Board  may  deem  necessary  to  meet  the  re- 
quirements of  business  and  public  interests." 
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Pursuant  to  the  provisions  of  law,  the  Board  caused  notice 
to  be  published,  and  on  November  21  gave  a  public  hearing 
in  the  city  hall  in  Haverhill  to  the  petitioners  and  all  per- 
sons who  desired  to  be  heard  on  this  subject. 

The  present  harbor  line  was  established  by  chapter  104  of 
the  Acts  of  1883,  but,  owing  to  the  growth  of  business  and 
changes  in  local  conditions,  the  petitioners  wish  to  have  a 
new  line  established  which  will  permit  the  erection  of  struc- 
tures farther  into  the  river,  and  at  the  same  time  give  an 
opportunity  for  building  a  quay  or  bulkhead  in  water  of 
sufficient  depth  to  float  a  loaded  barge  or  vessel. 

It  is  recommended  that  a  new  harbor  line  be  established, 
in  accordance  with  a  plan  on  file  in  the  office  of  the  Board. 

Connecticut  River. 

In  the  spring  of  the  year  willow  cuttings  were  planted  in 
the  banks  of  the  river,  where  they  were  protected  by  the 
riprapping  done  during  the  previous  year,  that  being  a 
stretch  of  about  1,269  feet  to  a  point  nearly  opposite  the  old 
Amherst  road,  running  past  the  Hadley  Almshouse.  The 
willows  are  expected  in  this  case,  as  heretofore,  to  spread 
their  roots  and  form  a  solid  network,  thus  holding  in  place 
the  riprapping,  and  forming  a  perfect  protection  against  the 
action  of  the  current,  waves  and  ice. 

The  river  was  inspected  during  the  great  freshet  in  April, 
when  it  rose  as  high  or  higher  than  at  any  time  during  the 
past  thirty  years ;  apparently  no  wind  accompanied  the 
freshet,  and  but  little  damage  was  done.  No  injury  was 
occasioned  to  the  banks  where  they  had  been  protected 
under  prior  appropriations  by  the  Legislature. 

Later,  the  selectmen  of  Hadley  were  given  authority  to 
repair  any  injury  to  the  banks  within  their  town  which  have 
been  protected  through  the  agency  of  the  Commonwealth. 

In  July,  the  Board,  in  pursuance  of  the  authority  and  ap- 
propriation granted  by  chapter  94  of  the  Resolves  of  1901, 
made  a  contract  for  protecting  the  banks  at  Hadley,  from 
the  end  of  the  work  done  last  year  to  a  point  near  the  mouth 
of  Coleman's  Brook,  and  employed  E.  C.  Davis  of  North- 
ampton to  superintend  the  work.  During  the  season  the 
members  of  the  Board,  with  the  engineer,  made  inspections 
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of  the  work  while  it  was  progressiDg  and  upon  its  comple- 
tion. The  work  was  satisfactorily  accomplished  under  the 
same  method  as  had  theretofore  been  successfully  adopted, 
and  was  completed  November  5. 

The  section  of  river  bank  treated  this  year  extends  from 
the  northerly  end  of  last  year's  work  up  the  river  to  Cole- 
man's Brook,  —  a  distance  of  1,455  feet.  The  area  covered 
by  the  mats  and  riprapping  is  19,989  square  yards,  at  a  cost  of 
53 1  cents  per  square  yard,  making  a  total  cost  for  the  entire 
work,  including  surveys,  plan  and  estimate  for  proposed 
dike  below  the  highway,  of  $10,660.78. 

Owing  to  some  favorable  circumstances,  and  the  personal 
qualifications  of  the  overseer  in  charge  of  the  work,  a  con- 
siderable reduction  in  the  cost  per  square  yard  of  last  year's 
work,  which  was  69^  cents,  is  noticeable. 

The  completion  of  the  protective  works  from  the  head  of 
Front  Street  in  Hadley  around  the  ''  high  banks,"  so  called, 
to  Coleman's  Brook,  includes  a  distance  of  5,100  feet,  or 
nearly  a  mile,  and  will  in  the  future  afford  protection  to  the 
main  part  of  the  town  from  further  encroachments  of  the  river. 

No  other  portion  of  the  river  bank  in  the  town  is  exposed 
to  the  influences  which  have  hitherto  encroached  upon  the 
land  now  thoroughly  protected  ;  and  no  danger  need  be  ap- 
prehended except  from  a  small  break  below  the  highway, 
which  will  have  to  be  protected  by  a  dike,  for  which  plans 
and  estimates  have  been  made,  and  the  cost  of  which  will  be 
well  within  the  unexpended  balance  of  the  appropriation 
already  made. 

In  the  prosecution  of  the  work  it  became  necessary  to 
purchase  some  equipment,  in  the  nature  of  scows,  which 
could  not  be  hired,  together  with  tools  and  material,  for 
which  there  is  no  further  need ;  and  it  is  recommended  that 
authority  be  given  the  Board  to  sell  such  things  after  the 
entire  work  is  completed,  and  turn  the  proceeds  in  to  the 
treasury  of  the  Commonwealth. 

The  unexpended  balance  of  the  appropriation  now  avail- 
able is  $7,728.01. 

The  report  *  of  the  engineer  in  charge  may  be  found  in  the 
Appendix. 

*  See  Appendix  B. 


.^  k 
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New  Bedford  and  Faikhaven  Bridge. 

It  will  be  remembered  that  chapter  99  of  the  Resolves  of 
1899  constituted  the  Board  of  Railroad  Commissioners  and 
the  Board  of  Harbor  and  Land  Commissioners  a  joint  Board 
for  the  purpose  of  investigating  and  reporting  upon  the  sub- 
ject of  relocating  and  widening  the  New  Bedford  and  Fair- 
haven  bridge  over  the  Acushnet  River. 

The  joint  Board  made  its  report  to  the  Legislature, 
(House,  No.  278)  on  Jan.  22,  1900.  The  Legislature 
adopted  the  report,  and,  by  chapter  439  of  the  Acts  of  1900, 
constituted  the  said  commissions  a  joint  Board  to  prescribe 
the  manner  in  which  so  much  of  the  highway,  bridge  and 
approaches  as  remained  to  be  completed  should  be  con- 
structed, and  to  approve  all  plans,  specifications  and  require- 
ments necessary  to  finish  the  undertaking. 

As  sjtated  in  the  report  of  last  year,  the  joint  Board, 
under  the  provisions  of  chapter  439  of  the  Acts  of  1900, 
approved  the  contract  and  specifications  for  building  a  tem- 
porary bridge,  and  also  removing  the  old  bridge. 

On  Jan.  25,  1901,  after  hearings,  duly  advertised,  at 
which  all  persons  interested  had  an  opportunity  to  appear 
before  the  Board  and  be  heard  upon  all  matters  pertaining 
to  the  completion  of  the  bridge  under  the  provisions  of 
chapter  439  of  the  Acts  of  1900,  the  following  order  was 
passed :  — 

ORDER. 

COMMONWEALTH  OF  MASSACHUSETTS. 

In  Joint  Board  of  the  Board  of  Railroad  Commissioners  and  the  Board 
of  Harbor  and  Land  Commissioners  of  the  Commonwealth, 

In  Re  Relocation  and  Completion  of  the  Bridge  over  the 
Acushnet  River  between  the  City  of  New  Bedford  and 
THE  Town  of  Fairhaven. 

Board  of  Railroad  Commissioners :  Hon.  James  F.  Jackson, 
chairman;  George  W.  Bishop;  Hersey  B.  Goodwin.  Board  of 
Harbor  and  Land  Commissioners :  Hon.  Woodward  Emery,  Chair- 
man ;  Clinton  White ;  Charles  C.  Doten.  Hon.  Woodward  Emery, 
chairman  of  joint  Board. 

At  a  meeting  of  the  Board  of  Railroad  Commissioners  and  the 
Board  of  Harbor  and  Land  Commissioners,  sitting  as  a  joint  Board 
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by  virtue  of  the  authority  of  chapter  489  of  the  Acts  of  the  year 
1900,  at  which  all  the  members  were  present,  held  this  twenty-fifth 
day  of  January,  1901,  it  was  adjudged  as  follows,  to  wit:  — 

Whereas^  by  act  of  the  Legislature,  Resolves  1899,  chapter  99, 
it  was  ^^  Resolved^  That  the  Board  of  Railroad  Commissioners  and 
the  Board  of  Harbor  and  Land  Commissioners,  who  are  for  this 
purpose  constituted  a  joint  Board  to  act  by  a  majority  vote  of  all 
the  members  thereof,  are  directed  to  consider  the  matter  of  the 
completion  of  the  New  Bedford  and  Fairhaven  bridge  over  the 
Acushnet  River,  and  to  report  to  the  next  General  Court,  on  or 
before  the  fifteenth  day  of  January,  what  has  been  the  expense  of 
said  bridge  as  far  as  constructed  ;  also  to  report  how  and  in  what 
manner  the  bridge  and  the  approaches  thereto  on  the  New  Bedford 
side  should  be  completed,  including  the  abolition  of  any  railroad 
grade  crossing,  the  probable  expense  thereof,  and  by  whom  the 
work  should  be  done,  and  by  what  parties  the  expense  should  be 
borne  and  paid ;  and  that  no  contracts  be  made  by  the  county 
commissioners  of  Bristol  County  in  respect  to  said  bridge  until 
authorized  by  the  General  Court "  ; 

And  whereas^  in  pursuance  of  said  resolve,  the  said  joint  Board 
made  a  report  to  the  Legislature,  as  follows,  viz. :  — 

COMMONWEALTH  OF  MASSACHUSETTS. 

Report  of  the  Joint  Board  upon  the  Subject  op  relocating 

AND    widening    THE    NeW    BEDFORD    AND    FaIRHAVEN    BrIDGB 

over  the  Acushnet  River. 

To  ike  Honorable  the  Senate  and  House  of  Repreaentaiives  of  the  Com- 

monwealth  in  General  Court  assembled. 

By  chapter  99  of  the  Resolves  of  1899,  the  Board  of  Railroad  Com- 
missioners and  the  Board  of  Harbor  and  Land  Commissioners  were  con- 
stituted a  joint  Board  for  the  purpose  of  investigating  and  reporting 
upon  the  subject  of  relocating  and  widening  the  New  Bedford  and  Fair- 
haven  bridge  over  the  Acushnet  River.    The  resolve  reads  as  follows :  — 

Rbsolyb  to  pboyide  for  an  Intrstioation  bt  the  Boabd  of  Railroad  Com- 
missioners AND  THE  Board  of  Harbor  and  Land  Commissioners  rela- 
tive TO  the  relocating  and  widening  of  the  Old  Bridge  over  th^ 
Acushnet  River  between  the  Citt  of  New  Bbdfobd  and  Town  of 
Fairhaven. 

Resolvedy  That  the  board  of  railroad  commissioners  and  the  board  of  harbor  and 
land  commissioners,  who  are  for  this  purpose  constitated  a  joint  board  to  act  by  a 
majority  vote  of  all  the  members  thereof,  are  directed  to  consider  the  matter  of  the 
completion  of  the  New  Bedford  and  Fairhaven  bridge  over  the  Acushnet  river,  and 
to  report  to  the  next  general  court  on  or  before  the  fifteenth  day  of  January,  what 
has  been  the  expense  of  said  bridge  as  far  as  constructed ;  also  to  report  how  and  in 
what  manner  the  bridge  and  the  approaches  thereto  on  the  New  Bedford  side  should 
be  completed,  including  the  abolition  of  any  railroad  grade  crossing,  the  probable 
expense  thereof,  and  by  whom  the  work  should  be  done,  and  by  what  parties  the 
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expense  thereof  thoald  be  borne  end  paid ;  and  that  no  contracts  be  made  by  the 
ooanty  commiBslonen  of  Bristol  county  in  respect  to  said  bridge  nntil  authorised 
by  the  general  court.    [Approved  June  2,  1899 • 

The  joint  Board  published  notices  in  sundry  newspapers,  in  order  to 
give  all  persons  interested  an  opportunity  to  be  heard,  and  gave  hear- 
ings at  the  office  of  the  Railroad  Commissioners  in  Boston.  They  also 
personally  pursued  inquiries  and  made  investigations.  In  a  body  they 
inspected  the  locality  of  the  proposed  bridge  at  New  Bedford,  and  all 
places  in  the  vicinity  which  might  tend  toward  aiding  in  a  solution  of 
the  questions  involved. 

The  interests  to  be  affected  were  represented  by  eminent  counsel,  who 
laid  before  the  joint  Board  the  history  of  proceedings  relative  to  the 
bridge  from  its  inception ;  presented  the  points  of  view  and  the  interests 
both  of  public  and  private  nature  involved  in  the  undertaking,  and  pre- 
pared and  argued  elaborate  printed  briefs  in  support  of  their  conten- 
tions. Stenographic  reports  of  the  hearings  before  the  legislative 
committee  of  last  winter,  and  of  a  hearing  before  the  Grade  Crossing 
Commissioners,  appointed  prior  thereto,  were  placed  in  the  possession 
of  the  Board,  and  freely  referred  to. 

After  fully  hearing  all  desiring  to  be  heard  and  carefully  considering 
the  questions  presented,  the  joint  Board  unanimously  concur  in  answer- 
ing the  questions  submitted  to  it  by  the  Legislature  as  follows :  — 

/.    WUh  Reference  io  the  Expense  of  said  Bridge  as  far  as  constructed. 

The  treasurer  of  the  county  of  Bristol  reports  that  the  whole  amount 
expended  on  account  of  the  New  Bedford  and  Fairhaven  bridge  from 
the  first  itemized  charge  in  1894  down  to  Jan.  1,  1900,  is  f810,932.30. 
This  sum  includes :  — 

The  construction  account  of  the  bridge  proper,  .       .       .    $632,078  09 

The  land  damage  account, 129,864  21 

The  interest  on  county  notes, 49,000  00 

//.  How  and  in  what  Manner  the  Bridge  and  the  Approaches  thereto  on 
the  New  Bedford  Side  should  be  completed,  including  the  Abolition 
of  any  Railroad  Orade  Crossings, 

The  Board  did  not  consider  this  as  a  purely  grade  crossing  question, 
but  as  one  involving  the  proper  approaches  of  an  expensive  highway 
bridge,  70  feet  wide,  with  some  attempt  at  architectural  effect,  and 
realized  that  it  should  be  studied  with  reference  to  its  having  been 
already  more  than  half  built,  and  to  its  being  finished  with  some  regard 
to  the  wishes  of  the  community  upon  whom  would  fall  a  large  part  of 
the  burden  of  paying  for  it. 

In  i;his  deliberation,  the  existence  of  a  steam  railroad  crossing,  with 
its  necessarily  attendant  dangers  and  inconveniences,  was  an  essential 
factor. 

A  brief  review  may  aid  in  comprehending  the  present  situation.  An 
ancient  highway,  30  feet  in  width,  crossed  the  Acushnet  River  between 
the  town  of  Fairhaven  and  the  city  of  New  Bedford  by  a  bridge  and 
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over  the  intervening  Pope^s  and  Fish  islands.  On  the  New  Bedford  side 
this  highway  was  intersected  by  the  tracks  of  the  Old  Colony  Railroad 
at  grade,  in  the  year  1873,  and  trains  for  passengers  and  freight  have 
since  passed  and  repassed  along  the  water  front  of  the  city  daily,  at  fre- 
quent intervals  intercepting  public  travel  over  the  highway. 

The  Union  Street  Railway  was  granted  a  location  in  the  highway  in 
1872,  and  has  since  operated  its  cars  therein  and  across  the  Old  Colony 
Railroad,  at  grade. 

In  May,  1893,  by  chapter  368  of  the  Acts  of  that  year,  the  Legislature 
authorized  the  county  commissioners  of  Bristol  County  to  rebuild  the 
bridge  between  New  Bedford  and  Fairhaven,  and  limited  the  expense 
thereof  to  f  200,000.  The  same  act  also  authorized  the  commissioners  to 
construct  the  approaches  at  a  common  grade  with  the  railroad,  should 
they  deem  it  advisable,  or  to  require  the  mayor  and  aldermen  of  New 
Bedford  to  institute  proceedings  under  the  grade  crossings  act,  chapter 
428  of  the  Acts  of  1890,  when  the  question  would  be  left  to  the  commis- 
sion appointed  by  the  superior  court. 

Under  the  authority  of  the  act  of  1893,  the  county  commissioners 
caused  plans  to  be  made  for  both  a  grade  and  an  overhead  bridge.  In 
1894,  by  chapter  239  of  the  Acts,  the  Legislature  authorized  an  increased 
expense  of  $150,000,  thereby  limiting  the  cost  to  f  350,000,  which  was  to 
be  exclusive  of  land  damages ;  and,  upon  petition  of  the  citizens  of 
Fairhaven  and  Acushnet,  by  chapter  530  of  the  Acts  of  that  year, 
allowed  a  change  in  the  eastern  terminus  of  the  bridge. 

From  1894  to  1896  various  plans  were  proposed  for  the  abolition  of 
a  number  of  grade  crossings  in  New  Bedford,  including  the  Bridge 
Street  crossing,  but  the  city  and  railroad  were  unable  to  agree  on  any 
plan. 

On  July  11, 1896,  the  county  commissioners,  after  a  number  of  hear- 
ings, decreed  that  in  their  judgment  the  public  convenience  and  neces- 
sity required  that  the  bridge  should  be  constructed  at  grade  with  the 
railroad.  In  August,  1896,  the  commissioners  awarded  a  contract  for 
construction  between  Fairhaven  and  Fish  Island,  according  to  plans  ap- 
proved and  decreed  by  them.  At  that  time  they  were  authorized  to 
expend  only  $350,000,  exclusive  of  land  and  other  damages.  During 
the  winter  of  1896  and  1897,  it  was  found  that  the  appropnation  hereto- 
fore made  was  insufficient,  and  the  Legislature  was  asked  to  authorize 
an  additional  amount,  which  was  given  by  chapter  200  of  the  Acts  of 
1897,  making  the  total  f460,000. 

During  that  year,  owing  to  the  requirements  by  federal  authority  for 
a  draw  with  two  openings,  of  100  feet  each  in  width,  the  county  com- 
missioners found  that  they  would  be  unable  to  complete  the  bridge  as 
they  had  planned  (at  grade)  for  the  amount  allowed  by  the  Legislature, 
and  asked  for  authority  to  spend  more  money.  By  chapter  887  of  the 
Acts  of  1898  they  were  authorized  to  expend  for  the  total  construction 
of  the  bridge,  without  damages,  f  800,000,  thereby  increasing  the  original 
authority  f  600,000,  or  300  per  cent.  The  same  act  would  seem  to  con- 
firm the  action  of  the  county  commissioners  in  laying  out  the  bridge  at 
grade  with  the  railroad.    The  original  decree  of  July  11,  1896,  estab- 
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lished  the  bridge  at  grade  across  Fish  Island ;  bat  by  a  decree  of  the 
commissioners,  May  23,  1898,  following  the  fixed  elevation  of  the  draw, 
a  new  grade  was  determined,  by  which  the  roadway  was, raised  an  aver- 
age of  7i  feet  across  the  island. 

In  January,  1899,  a  bill  was  presented  to  the  Legislature,  making  it 
mandatory  upon  the  county  commissioners  to  construct  the  bridge  and 
approaches  thereto  on  the  New  Bedford  side  over  the  tracks,  providing 
that  the  western  approach  should  not  be  farther  west  than  Acushnet 
Avenue,  and  that  the  difference  in  cost  above  that  for  a  grade  bridge 
should  be  apportioned  under  the  grade  crossing  act  of  1890.  Said  differ- 
ence in  cost  would  amount,  for  construction  and  including  damages, 
probably  f  700,000,  making  the  total  cost  about  f  1.500,000;  and  of  this 
extra  cost  it  was  proposed  to  apportion  25  per  cent,  on  the  Common- 
wealth, 65  per  cent,  on  the  railroad  and  the  balance  on  parties  benefited, 
as  provided  in  the  original  act. 

Various  amendments  were  proposed  to  this  act,  and  toward  the  end  of 
the  session  a  new  bill  (Senate,  No.  S37)  was  proposed,  which  authorized 
the  superior  court  to  appoint  a  commission  who  were  to  have  power  to 
say  whether  the  bridge  should  be  built  overhead  or  at  grade,  and  to  ap- 
portion the  cost  upon  the  Commonwealth,  the  railroad  and  the  city. 
This  bill  was  rejected,  and  the  whole  subject  of  completing  the  bridge 
was  placed  in  the  hands  of  the  joint  Board  of  Railroad  Commissioners 
and  Harbor  and  Land  Commissioners,  to  report  to  the  Legislature  their 
findings. 

A  careful  study  of  the  legislation  and  the  testimony  submitted  would 
seem  to  indicate  that  it  was  not  the  original  intention  to  build  such  a 
structure  as  has  already  been  erected,  and  the  amount  of  money  so  far 
expended  is  far  in  excess  of  what  public  convenience  and  necessity  re- 
quired. At  present,  however,  there  exists  a  very  expensive  structure, 
now  partially  completed ;  and  the  citizens  of  New  Bedford  arq  not  satis- 
fied that  the  bridge  shall  end  as  was  originally  intended,  but  wish  to 
have  it  carried  farther  into  the  city.  This  local  sentiment  is  strong.  It 
was  apparent  at  the  hearings  before  the  joint  Board,  where,  in  the  brief 
of  counsel,  it  was  suggested  that  the  city  was  ready  to  bear  an  unusual 
portion  of  the  expense  pertaining  to  the  overhead  structure.  Recent 
acts  of  the  city  council  of  New  Bedford  confirm  this  attitude. 

The  railroad  crossing  at  the  western  location  of  the  bridge  is  an  ex- 
tension from  the  New  Bedford  depot  to  the  wharves,  for  the  purpose  of 
reaching  their  steamboat  connections  and  to  carry  freight  to  and  from 
private  wharves,  and  is  not  used  by  express  trains,  and  in  this  respect 
may  be  differentiated  from  the  more  important  grade  crossings  on  main 
lines.  The  danger,  however,  at  this  particular  crossing  is  emphasized 
by  the  existence  of  an  electric  railway,  which  has  practically  secured  an 
exclusive  right  of  way  across  this  bridge,  and  promises  to  become  the 
New  Bedford  end  of  a  growing  system. 

With  this  situation  facing  us,  a  diflicult  problem  is  presented.  Danger 
is  a  word  of  as  uncertain  significance  as  there  are  minds  to  be  affected 
by  it.  Few  would  have  the  hardihood  to  deny  its  existence  at  this  cross- 
ing, or  that  with  the  passage  of  time  and  the  growth  of  population  and 
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business  it  would  not  materiallj  increase,  even  if  minimized  for  the 
present  by  restrictions  and  regulations. 

The  policy  of  the  Commonwealth  as  to  the  separation  of  grade  cross- 
ings is  firmly  established,  as  is  its  rule  against  permitting  electric  ndl- 
ways  to  cross  steam  railways  at  grade  whenever  it  can  be  avoided.  The 
large  number  of  occasions  in  which,  from  various  causes,  electric  cars 
become  stalled  while  crossing  steam  railroad  tracks,  may  be  cited  as 
testimony  in  confirmation  of  the  wisdom  of  this  rule.  For  this  reason 
the  Legislature  has  passed  an  act  authorizing  electric  railway  companies 
to  take  land  for  the  purpose  of  constructing  bridges  over  or  ways  under 
railroad  locations. 

In  view,  then,  of  the  existence  of  a  partially  constructed  bridge  of 
magnificent  proportions;  of  the  strong  sentiment  in  and  demand  of 
New  Bedford  that  it  shall  be  finished  as  an  overhead  structure  across 
the  railroad  ti'acks,  and  avoiding  Bridge  Square  as  a  terminal ;  of  the 
existence  of  danger  and  inconvenience  of  a  public  grade  crossing  at  this 
place ;  and  of  the  added  peril  by  reason  of  the  presence  of  an  electric 
railway,  promising  to  be  double  tracked  and  the  end  of  a  system  in  the 
near  future,  —  the  joint  Board  has  finally  reached  the  unanimous  con- 
clusion to  recommend  the  abolition  of  the  public  grade  crossing  at 
Bridge  Street,  and  the  construction  of  an  overhead  bridge.  This  will 
unavoidably  leave  a  private  crossing  for  the  abutters  between  the  rail- 
road and  the  river,  which  will  have  to  be  preserved  as  are  the  other 
private  crossings  further  to  the  south,  and  to  this  extent  will  prevent 
tJie  entire  elimifiation  of  this  grade  crossing, 

III,    As  to  the  Probable  Expense  thereof. 

It  was  early  seen  that  the  expense  of  carrying  an  overhead  bridge 
structure,  with  proper  approaches,  into  the  city  of  New  Bedford,  would 
be  very  great.  It  was  fully  recognized  that  the  expenses  thus  far 
incurred  are  in  many  quarters  deemed  most  lavish  and  extravagant, 
have  become  a  subject  of  general  comment  and  stricture,  and  excited 
apprehension  on  the  part  of  tax  payers ;  and  that  the  city  of  New  Bed- 
ford, however  much  her  citizens  might  desire  to  have  this  work  carried 
out  to  completion  on  the  scale  upon  which  it  had  begun,  could  not  dis- 
regard the  fact  that  she  already  was  burdened  with  a  heavy  tax  rate. 

Several  plans  were  presented  to  the  joint  Board.  One  contemplated 
beginning  at  the  east  side  of  Fish  Island,  and  ending  at  Second  Street. 
Two  other  plans  were  shown,  —  one  more  and  one  less  expensive  to 
build.  The  first  of  these  latter  plans  would  involve  the  payment  of 
additional  grade  damages  on  Fish  Island,  and  a  large  amount  on  the 
New  Bedford  side.  This  was  urged,  as  affording  the  finest  approach 
into  the  city  of  New  Bedford,  as  comporting  with  the  dignity  and  char- 
acter of  the  entire  bridge  structure,  and  as  creating  an  opportunity  for 
advantageously  widening  adjacent  streets  and  furnishing  a  boulevard 
for  the  embellishment  of  the  city.  Estimates  were  given  of  the  cost  at 
from  $642,000  to  f  750,000.  It  seemed  to  the  Board  that  something  satis- 
factory from  the  esthetic  as  well  as  the  utilitarian  point  of  view  could 
be  accomplished  at  considerably  less  cost ;  and  after  due  deliberation  it 
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was  concluded  that  an  elevated  structure,  70  feet  wide,  to  begin  at  the 
west  side  of  Fish  Island,  and  rising  at  a  grade  of  less  than  3  per  cent,  to 
an  elevation  over  the  railroad  track  that  would  give  16  vertical  feet  in 
the  clear  for  car  space  underneath,  and  thence  descending,  by  a  grade 
not  to  exceed  3  per  cent.,  to  Water  Street,  would  meet  and  fulfill  all  the 
requirements  of  the  situation. 

As  no  appropriation  for  furnishing  the  Board  with  the  services  of  an 
expert  bridge  engineer  to  deal  with  this  purely  technical  problem  of 
architectural  engineering  had  been  provided,  the  joint  Board  was  obliged 
to  rely  largely  upon  gratuitous  advice  and  assistance  in  making  this 
estimate. 

The  joint  Board  is  of  opinion  that  the  total  expense,  including  land 
and  grade  damages,  of  completing  the  way  as  already  laid  out  across 
Fish  Island,  and  of  oonstioicting  an  overhead  bridge,  beginning  at  the 
western  end  of  Fish  Island,  crossing  the  channel  and  the  railroad  and 
landing  at  Water  Street,  ought  not  to  exceed  the  sum  of  $450,000.  This 
estimate,  while  large,  is  not  calculated  to  provide  for  any  further  pay- 
ments of  damages  excessively  disproportionate  to  assessed  valuation. 

IV.    By  whom  should  the  Work  be  done  9 

In  view  of  the  extravagant  expenditure  of  public  money  by  the  county 
commissioners,  and  the  fact  that  the  remaining  portion  of  the  bridge  to 
be  built  is  within  the  limits  of  New  Bedford,  it  seems  proper  to  suggest 
that  city  as  the  most  fitting  and  suitable  party  to  proceed  with  the  com- 
pletion of  the  undertaking.  It  is  for  her  interest  that  it  should  be  done 
as  economically  as  may  be,  for  on  her  will  fall  a  great  part  of  the  bur- 
den. She  will  also  be  better  able  to  provide  for  and  adjust  the  ap- 
proaches through  her  streets  to  meet  the  termination  of  the  bridge 
proper  within  her  limits. 

The  railroad  company  disclaims  any  desire  to  build  that  portion  of  the 
structure  to  be  erected  within  the  lines  of  the  railroad  location,  but  Is 
willing  that  it  should  be  done  by  the  city.  Furthermore,  the  other  par- 
ties interested  will  be  watchful  for  careful  and  economical  expenditures. 

It  is  accordingly  recommended  that  the  city  of  New  Bedford  be  the 
party  by  whom  the  work  should  be  done. 

F.    By  whcU  Parties  the  Expense  thereof  sJiould  be  borne  and  paid. 

In  view  of  all  the  foregoing  and  of  the  peculiar  conditions  which 
exist,  and  of  -the  unusual  character  and  proportions  of ^ the  bridge,  and 
also  of  the  fact  that  a  private  crossing  with  its  attendant  expense  and  dan- 
gers is  left  for  the  railroad  company  to  deal  with  as  best  it  may,  it  is  ob- 
vious that  it  would  be  unjust  to  expect  the  Commonwealth  and  the 
railroad  company  to  pay  more  than  an  equitable  proportion  of  the  cost 
of  abolition.  Such  deviation  from  the  grade  crossing  act  of  1890  has 
l)een  recognized  when  special  conditions  have  called  for  apportionment 
of  cost  adapted  to  the  peculiar  circumstances  of  the  case. 

The  city  of  New  Bedford  presents  no  claim  to  be  exempt  from  bearing 
her  full  share  of  a  great  improvement,  from  which,  more  than  all  other 
parties,  she  will  derive  benefit  and  satisfaction. 
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The  Union  Street  Railway  Company  would  be  the  recipient  of  benefits 
from  the  proposed  elevated  structure  that  would  justify  charging  to  it  a 
portion  of  the  expense  thereof.  The  Union  Street  Railway  Company 
has  secured  privileges  from  New  Bedford,  Fairhaven  and  the  county 
commissioners,  with  a  view  of  being  confirmed  in  exclusive  occupation 
of  this  bridge  with  its  railway.  Without  discussing  the  scope  or  validity 
of  these  privileges,  there  is  little  doubt  of  a  continuance  of  its  posses- 
sion of  an  exclusive  location  over  the  bridge.  Street  railway  accommo- 
dation is  needed,  and  so  long  as  it  is  given  by  this  company  it  is  not 
likely  that  any  disturbance  of  occupation  will  take  place.  ,The  bridge 
was  widened  in  order  to  give  space  for  the  tracks  of  the  railway  with- 
out incommoding  other  traffic. 

The  Legislature  has  recognized  by  general  laws  and  by  special  enact- 
ments the  propriety  of  imposing  upon  street  railways,  under  special 
conditions,  a  portion  of  the  expense  of  public  improvements  by  which 
they  were  particularly  to  be  benefited. 

The  joint  Board  feels  justified,  in  this  case,  in  recommending  that  the 
Union  Street  Railway  Company  be  assessed  a  fair  percentage  of  the 
cost  of  all  the  New  Bedford  end  now  remaining  to  be  built. 

The  town  of  Fairhaven  would  receive  a  distinct,  special  benefit  from 
its  abolition,  and  therefore  should  bear  a  part  of  the  expense. 

The  expense  already  incurred  in  building  the  bridge  from  the  Fair- 
haven shore  to  Fish  Island  is  too  great  to  justify  the  suggestion  that  any 
towns  in  Plymoutli  County  be  charged  with  a  contribution  larger  than 
is  limited  by  chapter  460  of  the  Acts  of  1899. 

While  the  resolve  does  not  in  words  require  a  report  on  the  proper 
apportionment  of  the  expense  upon  the  parties  by  whom  it  should  be 
borne  and  paid,  nevertheless,  considering  the  true  purpose  and  intent  of 
the  resolve,  it  is  believed  that  the  report  would  be  considered  incomplete 
unless  a  recommendation  to  that  effect  were  included.  Indeed,  to  fix  the 
proportions  is  but  a  step  beyond  discriminating  the  parties. 

The  joint  Board  has  estimated  that  an  expense  of  completing  the 
bridge,  in  the  manner  hereinbefore  recommended,  by  an  overhead 
structure,  ought  not  to  exceed  $450,000.  The  estimate  of  $220,000  for 
completing  the  bridge  at  grade  has  been  given  by  other  reliable  author- 
ity. The  difference  between  these  two  amounts,  that  is,  the  sum  of 
$230,000,  would  seem,  then,  to  be  properly  chargeable  to  the  overhead 
structure,  and  to  be  the  sum  fairly  to  be  apportioned  by  this  report. 
As,  however,  this  sum  is  but  an  estimate,  and  liable  to  variation,  it  is 
recommended  that  the  expense  of  that  portion  of  the  bridge  under  con- 
sideration, whatever  it  may  ultimately  be  found  to  be,  shall  be  divided 
and  paid  as  follows :  — 

The  Commoo wealth  to  pay  12  per  cent.,  in  no  eyent  to  exceed      .       .       .  $30,000 

The  New  York,  New  Haven  &  Hartford  Railroad  to  pay  33  per  cent.,  in  no 
event  to  exceed 90,000 

The  Union  Street  Railway  Company  to  pay  10  per  cent.,  in  no  event  to  ex- 
ceed         25,000 

The  town  of  FairhaTen  to  pay  5  per  cent.,  in  no  event  to  exceed   .       .       .     12,500 

The  city  of  New  Bedford  to  pay  the  balance. 
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Xhe  sum  of  $220,000  which  is  the  estimate  for  finishing  the  bridge  at 
grade  is  left  to  be  apportioned  mider  the  terms  of  the  original  bridge  act. 
It  is  further  suggested  that  any  bill  drafted  in  pursuance  of  these  rec- 
ommendations should  contain  provision  to  secure  an  application  of  the 
betterment  law  in  all  suits  brought  for  damages  to  private  property. 

Woodward  Emery,  Chairman, 
James  F.  Jackson, 
George  W.  Bishop, 
Herset  B.  Goodwin, 
Board  of  RaUroad  CommisHoners. 
Clinton  White, 
Charles  C.  Doten, 
Board  of  Harbor  and  Land  Commissioners. 

And  whereas^  by  chapter  489  of  the  Acts  of  the  year  1900,  en- 
titled '^  An  Act  relative  to  the  relocation  and  completion  of  the 
bridge  over  the  Acushnet  River  between  the  city  of  New  Bedford 
and  the  town  of  Fairhaven,"  it  was  enacted  as  follows,  viz. :  — 

Section  1.  The  board  of  railroad  commissioners  and  the  board  of 
harbor  and  land  commissioners,  who  for  this  purpose  are  constituted  a 
joint  board  to  act  by  a  majority  vote  of  all  the  members  thereof,  shall 
prescribe  the  manner  in  which  so  much  of  the  highway,  bridge  and  the 
approaches  thereto,  between  the  city  of  New  Bedford  and  the  town  of 
Fairhaven,  as  has  not  been  constructed  by  the  county  commissioners  of 
the  county  of  Bnstol,  under  the  provisions  of  chapter  three  hundred  and 
sixty-eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety-three, 
and  all  acts  in  amendment  thereof  and  in  addition  thereto,  shall  be 
constructed  and  completed,  and,  except  as  herein  otherwise  provided, 
maintained  by  the  city  of  New  Bedford,  from  the  east  side  of  Fish  Island 
to  the  east  line  of  Water  street,  in  accordance  with  the  recommendations 
and  report  of  said  joint  board  to  the  general  court  of  the  year  nineteen 
hundred,  and  in  accordance  unih  plans,  spedficalions  and  requirements 
to  be  adopted  and  approved  by  said  Joint  board,  and  by  them  duly  filed  in 
the  registry  of  deeds  for  the  county  of  Bristol,  southern  district;  and  said 
city  in  the  construction  and  completion  thereof,  as  thus  prescribed,  shall 
exercise  all  the  powers  and  perform  all  the  duties  pertaining  thereto 
imposed  upon  said  county  commissioners  by  said  acts,  not  inconsistent 
therewith. 

Section  2.  The  city  of  New  Bedford  is  hereby  authorized  and  directed 
to  locate  and  lay  out  anew  said  bridge  and  the  approaches  and  way  lead- 
ing thereto,  in  the  manner  prescribed  by  said  joint  board,  and  to  take 
therefor,  by  purchase  or  otherwise,  the  private  property  of  persons  and 
corporations,  as  provided  in  section  four  of  chapter  three  hundred  and 
sixty-eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety-three,  in 
relation  to  the  taking  of  lands  by  the  said  county  commissioners.  All 
proposals  for  bids  for  the  construction  of  the  whole  or  any  portion  of 
said  bridge  by  said  city  shall  be  expressed  therein,  to  be  subject  to  the 
right  of  said  city  to  reject  any  and  all  bids  not  approved  in  writing  by 
said  joint  board. 
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And  whereas^  due  notice  was  given  to  all  parties  interested  by 
said  joint  Board,  of  the  time  and  place  of  hearing,  at  which  time 
and  place  the  city  of  New  Bedford  was  represented  by  the  Hon. 
Charles  S.  Ashley,  mayor  of  the  city  of  New  Bedford,  William  F. 
Williams,  city  engineer,  and  Thomas  F.  Desmond,  special  counsel 
for  said  city ;  the  Old  Colony  Railroad  Company  by  the  Hon.  J.  H. 
Benton ;  the  Union  Street  Railway  Company  by  the  Hon.  C.  W. 
Clifford  and  Oliver  Frescott,  Jr.,  Esq. ;  the  owners  of  Parker's 
block  by  said  C.  W.  Clifford ;  the  firm  of  Garfield  &  Proctor  by 
said  C.  W.  Clifford ;  and  the  firm  of  Anthony,  Swift  &  Co.  by 
Freedom  Hutchinson. 

Now^  therefore^  after  due  notice  to  all  parties  interested,  and 
bearing  given  to  all  parties  interested,  present  and  desiring  to  be 
heard ;  it  was  unanimously  — 

Votedy  That  we,  the  Board  of  Railroad  Commissioners  and  the 
Board  of  Harbor  and  Land  Commissioners,  sitting  as  a  joint 
Board,  in  pursuance  of  the  provisions  of  chapter  489  of  the  Acts 
of  the  year  1900,  do  hereby  ^'  prescribe  the  manner  in  which  so 
much  of  the  highway,  bridge  and  the  approaches  thereto,  between 
the  city  of  New  Bedford  and  the  town  of  Fairhaven  as  has  not 
been  constructed  by  the  county  commissioners  of  the  county  of 
Bristol  under  the  provisions  of  chapter  368  of  the  Acts  of  the  year 
1893,  and  all  acts  in  amendment  thereof  and  in  addition  thereto, 
shall  be  constructed  and  completed,  and,  except  as  otherwise  pro- 
vided by  chapter  439  of  the  Acts  of  the  year  1900,  maintained  by 
the  city  of  New  Bedford  from  the  east  side  of  Fish  Island  to  the 
east  line  of  Water  Street,  in  accordance  with  the  recommendations 
and  report  of  the  joint  Board  to  the  General  Court  of  the  year 
1900,"  as  follows:  — 

I.  We  prescribe  the  construction  of  an  overhead  bridge  from 
the  east  side  of  Fish  Island  to  the  east  line  of  Water  Street  in  the 
city  of  New  Bedford,  in  the  manner  hereinafter  provided,  but 
upon  the  condition  that  there  shall  be  reserved  upon  and  over  the 
location  and  tracks  of  the  railroad  company,  for  the  benefit  of 
the  estates  abutting  upon  Bridge  Street  between  the  railroad  and 
the  river,  an  open  crossing  at  grade,  free  from  the  obstruction  of 
gates  or  bars,  to  be  planked  and  maintained  by  the  railroad  com- 
pany for  the  time  being  in  possession. 

II.  We  prescribe  that  the  existing  way  leading  from  the  river 
to  Bridge  Square,  except  as  to  that  portion  within  the  location  of 
the  railroad,  shall  be  forever  maintained  and  kept  in  repair  by  the 
city  of  New  Bedford  as  an  approach  to  the  bridge  for  the  benefit 
of  the  estates  abutting  thereon ;  and  that  the  bridge  over  said 
existing  way  shall  be  constructed  with  due  regard  to  convenient 


1902.1         PUBLIC  DOCUMENT  — No.  11.  37 

access  for  ordinary  traffic  to  and  from  the  abutting  estates,  in  ac- 
cordance with  the  plans  and  specifications  for  building  the  bridge 
approved  by  the  joint  Board. 

III.  We  prescribe  the  construction  and  completion  of  so  much 
of  the  highway,  bridge  and  approaches  thereto  between  the  city  of 
New  Bedford  and  the  town  of  Fairhaven  as  lies  between  the  east 
line  of  Water  Street  and  the  east  side  of  Fish  Island  upon  and 
over  the  following  described  location,  viz. :  the  north  line  begins 
at  a  point  in  the  east  line  of  Water  Street  seventy  (70)  feet  north- 
erly in  said  east  line  from  the  north  line  of  Middle  Street,  thence 
easterly  in  a  straight  line  parallel  to  and  seventy  (70)  feet  distant 
from  the  north  line  of  Middle  Street,  one  hundred  fifty-six  and 
seven  hundredths  (156.07)  feet;  thence  in  a  curve  whose  radius  is 
fifty  (50)  feet  and  angle  of  intersection  twenty-one  degrees,  thirty- 
three  minutes,  fifteen  seconds  (21®  33'  15^')  to  the  north,  eighteen 
and  eighty-one  hundredths  (18.81)  feet;  thence  in  a  straight  line 
tangent  to  said  curve,  sixty-two  and  three  hundredths  (62.03)  feet 
to  a  boundstone  called  '^  number  one  *'  in  the  New  Bedford  bridge 
decree  of  the  county  commissioners  of  Bristol  County,  dated  July 
11,  1896;  thence  in  a  continuation  of  the  same  line  easterly  one 
hundred  fifty-two  and  nine  tenths  (152.9)  feet  to  a  boundstone 
called  in  said  decree  ^^  number  two,"  in  the  east  line  of  the  loca- 
tion of  the  Old  Colony  Railroad ;  thence  deflecting  to  the  south 
four  degrees  fifty-one  minutes  (4°  51')  and  in  a  straight  line  five 
hundred  nineteen  and  fourteen  hundredths  (519.14)  feet  to  a  point 
in  the  west  shore  of  Fish  Island ;  thence  deflecting  to  the  north 
-one  degree  six  minutes  (V  6')  and  in  a  straight  line  four  hundred 
forty-seven  and  ninety-six  hundredths  (447.96)  feet  to  the  east 
face  of  the  parapet  of  the  present  masonry  abutment  on  the  east 
shore  of  Fish  Island ;  thence  southerly  across  the  Jbridge  in  the 
line  of  the  face  of  said  abutment  seventy  (70)  feet;  thence  the 
southerly  line  runs  westerly  in  a  straight  line  parallel  to  and  seventy 
(70)  feet  distant  from  the  above-described  north  line,  four  hundred 
forty-eight  and  sixty-three  hundredths  (448.63)  feet ;  thence  deflect- 
ing to  the  north  one  degree  six  minutes  (1°  6')  and  in  a  straight 
line  parallel  to  and  seventy  (70)  feet  distant  from  said  north  line, 
five  hundred  sixteen  and  eighty-five  hundredths  (516.85)  feet; 
thence  deflecting  to  the  south  four  degrees  fifty-one  minutes 
(4''  51')  and  in  a  straight  line  parallel  to  and  seventy  (70)  feet 
distant  from  the  above-described  north  line,  one  hundred  forty- 
nine  and  ninety- four  hundredths  (149.94)  feet  to  a  point  at  right 
angles  to  boundstone  number  one ;  thence  continuing  in  the  same 
line  eighty- four  and  eighty-six  hundredths  (84.86)  feet  to  a  point 
in  the  north  line  of  Middle  Street ;  thence  westerly  in  the  north 
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line  of  Middle  Street  one  hundred  seventy-nine  and  four  hun- 
dredths (179.04)  feet  to  the  east  line  of  Water  Street;  thence 
northerly  in  the  east  line  of  Water  Street  seventy  (70)  feet  to  the 
point  of  beginning. 

So  much  of  the  above  described  location  as  lies  east  of  bouud- 
stone  ^'  number  one,"  aforesaid,  being  in  exact  conformity  to  the 
location  as  described  by  the  said  decree  of  the  county  commission- 
ers, and  all  the  metes  and  bounds  thereof  being  the  same  as  estab- 
lished by  said  decree,  that  part  of  said  location  lying  west  of  said 
boundstone  ^'  number  one"  shall  be  taken  and  laid  out  by  the  city 
of  New  Bedford,  under  the  provisions  of  chapter  439  of  the  Acts 
of  1900. 

IV.  We  prescribe  the  grades  at  which  the  bridge  and  the  ap- 
proaches thereto  shall  be  constructed  to  be  as  follows,  to  wit :  the 
grade  of  the  surface  of  the  pavement  on  the  middle  line  thereof 
shall  begin  at  the  New  Bedford  approach  on  the  east  line  of  Water 
Street  at  an  elevation  of  ten  and  ninety-four  hundredths  (10.94) 
feet  above  the  New  Bedford  city  base  ;  thence  the  grade  runs  by  an 
ascending  grade  easterly  not  exceeding  three  (3)  feet  per  one  hun- 
dred (100)  feet  for  three  hundred  seventy-eight  and  twenty-eight 
hundredths  (378.28)  feet  to  elevation  twenty-two  and  three  tenths 
(22.3)  feet;  thence  in  a  vertical  curve  whose  highest  elevation  is 
twenty-two  and  thirty-five  hundredths  (22.35)  feet,  a  distance  of 
eleven  and  seventy-five  hundredths  (11.75)  feet  to  elevation  twenty- 
two  and  three  tenths  (22.3)  feet ;  thence  by  a  descending  grade  of 
three  (3)  feet  per  one  hundred  (100)  feet,  ten  (10)  feet  to  eleva- 
tion twenty-two  (22)  feet ;  thence  by  a  descending  grade  of  two 
and  twenty-one  hundredths  (2.21)  feet  per  one  hundred  (100)  feet, 
four  hundred  seventy-nine  and  fifty-six  hundredths  (479.56)  feet  to 
elevation  eleven  and  four  tenths  (11.4)  feet;  thence  by  a  vertical 
curve  a  distance  of  eighty  (80)  feet  to  elevation  ten  and  seventy- 
seven  hundredths  (10.77)  feet  on  the  west  shore  of  Fish  Island, 
which  is  the  elevation  established  by  the  decree  of  the  county  com- 
missioners dated  May  23,  1898,  as  the  grade  of  the  bridge  at  this 
point ;  thence  by  the  grade  established  by  said  decree  of  May  23, 
1898,  which  is  an  ascending  grade  of  six  hundred  sixty-nine  thou- 
sandths (.669)  of  a  foot  per  one  hundred  (100)  feet,  to  elevation 
thirteen  and  five  tenths  (13.5)  feet  at  the  face  of  the  parapet  of  the 
present  abutment  on  the  east  side  of  Fish  Island.  The  grade  of  the 
northerly  and  southerly  curbs  of  said  approaches  and  bridge  are 
the  same  as  above  described  for  the  surface  of  the  pavement  at  the 
middle  line  of  said  approaches  and  bridge,  except  where  it  may  be 
necessary  to  modify  them  in  order  that  the  curbs  may  be  at  the 
same  elevation  on  opposite  sides  of  the  roadway.     The  grade  of 
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the  top  of  the  coping  of  retaining  walls  and  the  top  ot  the  fascia 
of  metal  work  is  three  (8)  inches  above  the  grade  of  the  curbs. 

The  grade  of  that  portion  of  the  surface  of  the  ground  within 
the  lines  of  the  bridge  location  and  beneath  the  metal  work  of  the 
overhead  bridge,  from  the  abutment  near  the  west  line  of  Front 
Street  to  the  abutment  on  the  New  Bedford  shore,  shall  be  as 
follows :  beginning  at  the  east  face  of  said  abutment  near  the  west 
line  of  Front  Street  at  an  elevation  of  five  (5)  feet  above  said 
city  base,  thence  easterly  by  a  descending  grade  to  elevation  four 
(4)  feet  at  the  west  line  of  the  location  of  the  Old  Colony  Rail- 
road, which  is  the  present  elevation  of  the  tracks  of  said  railroad ; 
thence  across  said  location  at  a  level  grade ;  thence  easterly  from 
elevation  four  (4)  feet  at  the  east  line  of  said  location  by  an 
ascending  grade  to  an  elevation  of  five  (5)  feet  at  the  west  side  of 
the  New  Bedford  shore  abutment. 

The  location  and  grades  of  said  bridge  and  approaches  are 
shown  on  a  plan  verified  by  the  signatures  of  the  joint  Board,  en- 
titled ^'  Location  and  grades  of  the  New  Bedford  and  Fairhaven 
bridge." 

V.  We  prescribe  that  said  highway,  bridge  and  approaches  as 
above  described  shall  be  constructed  within  the  location  and  at  the 
grades  above  described  in  the  manner  following :  — 

First.  —  That  portion  thereof  from  the  east  line  of  Water  Street 
easterly  for  a  distance  of  one  hundred  eighty-four  and  thirty-one 
hundredths  (184.31)  feet,  measured  on  the  centre  line  of  said 
location,  shall  have  masonry  retaining  walls  on  the  north  and  south 
lines  and  a  masonry  abutment  at  the  easterly  end,  the  space  within 
said  walls  and  abutment  to  be  filled  solid  with  suitable  filling. 

Second,  —  That  portion  from  the  abutment  just  described  to  an 
abutment  forty  (40)  feet  west'  of  the  west  shore  of  Fish  Island 
shall  consist  of  a  bridge  or  metal  superstructure  of  thirteen  (13) 
deck  spans  of  steel  plate  girders  resting  on  three  (3)  masonry 
piers,  three  (3)  masonry  abutments  and  thirty-two  (32)  steel 
posts.  That  portion  thereof  over  the  location  and  tracks  of  the 
Old  Colony  Railroad  Company  shall  be  constructed  so  as  to  pro- 
vide a  clear  height  of  sixteen  (16)  feet  from  the  top  of  rails  of 
said  tracks  to  the  lowest  portion  of  the  steel  work  above  said  tracks 
for  a  width  of  not  less  than  twenty-five  (25)  feet.  The  clear  dis- 
tance between  the  steel  posts  supporting  the  metal  span  over  said 
location  and  tracks  shall  be  not  less  than  thirty  (30)  feet. 

Third. — That  portion  from  an  abutment  forty  (40)  feet  west 
of  the  west  shore  of  Fish  Island  to  the  present  abutment  on  the 
east  shore  of  Fish  Island  shall  have  masonry  retaining  walls  on 
the  north  and  south  lines ;  the  space  within  said  walls  and  abut- 
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mentB  to  h%  filled  with  suitable  filling.  The  roadway  for  the  en- 
tire Btrncture  from  the  east  line  of  Water  Street  to  the  east  side  of 
Fish  Island  shall  not  exceed  fifty-four  (54)  feet  in  width,  and  shall 
be  paved  with  vitrified  paving  brick  on  a  concrete  base,  and  curbed 
with  granite  on  the  solid  fill  sections  and  with  steel  on  the  metal 
work.  There  shall  be  a  sidewalk  on  each  side  of  the  roadway  not 
exceeding  eight  (8)  feet  in  width,  with  a  cement  concrete  surface 
commonly  known  as  '^  granolithic."  There  shall  be  an  iron  rail- 
ing of  suitable  design  on  both  sides  of  the  bridge,  and  approaches 
set  on  top  of  retaining  walls  and  outer  fascia  girders  of  metal 
work. 

Fourth.  —  That  portion  of  the  present  surface  beneath  the  metal 
structure  within  said  location  from  the  abutment  near  the  west 
line  of  Front  Street  to  the  west  line  of  the  location  of  the  Old  Col- 
ony Railroad  shall  be  paved  with  granite  blocks  for  a  width  of 
forty-seven  (47)  feet,  with  tar  concrete  sidewalks  and  granite 
curbing.  Th^t  portion  of  the  surface  beneath  the  metal  structure 
within  said  location  from  the  east  line  of  the  location  of  the  Old 
Colony  Railroad  to  the  New  Bedford  abutment  shall  be  graded 
with  coarse  gravel  to  the  grades  described. 

Details  of  construction  of  said  bridge  and  approaches  are  shown 
on  nine  plans  thereof,  numbered  1,  2,  3,  4,  5,  6,  7,  8  and  9,  and 
verified  by  the  signatures  of  the  joint  Board,  dated  Jan.  25,  1901, 
and  made  a  part  of  this  decree. 

VI.  We  prescribe  that  the  highway,  bridge  and  the  approaches 
and  ways  leading  thereto  and  the  ways  underneath  the  same  as 
hereinbefore  set  forth  shall  be  constructed  and  completed  as  to 
location,  grades  and  manner,  in  strict  compliance  with  all  the  re- 
quirements herein  and  as  set  forth  in  detail  in  the  plans  and  speci- 
fications aforesaid  adopted  and  approved  by  this  joint  Board,  and 
made  part  hereof ;  and  that  all  the  same,  together  with  this  order, 
forthwith  shall  be  filed  in  the  registry  of  deeds  for  the  county  of 
Bristol,  southern  district,  by  said  city  of  New  Bedford,  all  in  ac- 
cordance with  the  provisions  of  chapter  439  of  the  Acts  of  1900. 

James  F.  Jackson, 
George  W.  Bishop, 
Hersey  B.  Goodwin, 
Board  of  Jiailroad  Commissioners. 
Woodward  Emery, 
Clinton  Whcte, 
Chas.  C.  Doten, 
Board  of  Harbor  and  Land  Commissioners, 
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On  January  25  the  joint  Board,  after  considering  four  pro- 
posals for  the  foundation,  masonry  and  roadway,  and  eleven 
proposals  for  the  metal  work  for  the  completion  of  the  bridge 
and  highway  between  the  east  line  of  Water  Street  and  the 
east  side  of  Fish  Island,  submitted  by  the  mayor  of  New 
Bedford  as  received  by  his  city  in  response  to  advertise- 
ments, approved  the  action  of  the  city  in  passing  the  follow- 
ing votes :  — 

Voted^  That  the  joint  Board  of  Railroad  Commissioners  and 
Harbor  and  Land  Commissioners,  acting  under  the  provisions  of 
chapter  489  of  the  Acts  of  the  year  1900,  having  listened  to  the 
report  of  a  committee  of  the  city  council  of  the  city  of  New  Bed- 
ford, to  whom  was  referred  the  question  of  the  approval  of  the 
contract  between  the  city  of  New  Bedford  and  the  American  Bridge 
Company  for  furnishing  and  erecting  the  metal  work  for  the  com- 
pletion of  the  New  Bedford  and  Fairhaven  bridge  for  the  sum  of 
$94,540,  presented  to  said  joint  Board  on  Jan.  25,  1901,  by  the 
mayor  of  the  city  of  New  Bedford,  do  hereby  approve  the  action 
of  said  committee  in  recommending  said  city  to  execute  the  con- 
tract aforesaid  with  the  American  Bridge  Company,  and  hereby 
approve  the  acceptance  of  said  bid  by  said  city. 

Voted^  That  the  joint  Board  of  Railroad  Commissioners  and 
Harbor  and  Land  Commissioners,  acting  under  the  provisions  of 
chapter  439  of  the  Acts  of  the  year  1900,  having  listened  to  the 
report  of  a  committee  of  the  city  council  of  the  city  of  New  Bed- 
ford, to  whom  was  referred  the  question  of  the  approval  of  the 
contract  between  the  city  of  New  Bedford  and  Miller  &  Ellis,  for 
the  sum  of  $152,865,  for  the  foundation,  masonry  and  roadway 
construction  of  the  New  Bedford  and  Fairhaven  bridge,  presented 
to  said  joint  Board  on  Jan.  25,  1901,  by  the  mayor  of  the  city  of 
New  Bedford,  do  hereby  approve  the  action  of  said  committee  in 
recommending  said  city  to  execute  the  contract  aforesaid  with 
Miller  <&  Ellis,  and  hereby  approve  the  acceptance  of  said  bid  by 
said  city. 

On  February  7  the  joint  Board  approved  the  contracts  ex- 
ecuted in  pursuance  of  the  foregoing,  then  submitted,  and 
also  the  surety  for  the  performance  thereof,  as  appears  by 
the  following  votes  and  endorsements  :  — 

It  was  unanimously  Voted^  That  the  joint  Board  established 
under  the  provisions  of  chapter  489  of  the  Acts  of  1900  hereby 
approves  the  contract  and  specifications  for  the  construction  of 
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foundations,  retaining  walls,  piers,  abatments,  roadway,  pave- 
ments, sidewalks  and  other  fixtures,  required  for  the  construction 
of  the  New  Bedford  and  Fairhaven  bridge,  from  the  east  line  of 
Water  Street  to  the  east  side  of  Fish  Island,  exclusive  of  the 
'^  metal  work,"  dated  Feb.  4,  1901,  and  executed  by  and  between 
the  city  of  New  Bedford  and  William  L.  Miller  &  William  H. 
Ellis,  for  the  sum  of  $152,865  ;  also  bond  in  the  sum  of  $38,217, 
annexed  to  said  contract. 

It  was  unanimously  Voted^  That  Ihe  joint  Board  established 
under  the  provisions  of  chapter  439  of  the  Acts  of  1900  hereby 
approves  the  contract  for  furnishing  and  erecting  the  metal  work 
required  in  the  construction  of  the  New  Bedford  and  Fairhaven 
bridge  from  the  east  line  of  Water  Street  to  the  east  side  of  Fish 
Island,  dated  Feb.  4,  1901,  and  executed  by  and  between  the  city 
of  New  Bedford  and  the  American  Bridge  Company  for  the  sum 
of  $94,540 ;  also  bond  in  the  sum  of  $23,635,  annexed  to  said 
contract. 

The  following  endorsement  was  made  on  each  of  the  said 
contracts :  — 

COMMONWEALTH  OF  MASSACHUSETTS. 
Suffolk,  bb. 

At  a  meeting  of  the  joint  Board  of  Railroad  Commissioners  and 
Harbor  and  Land  Commissioners,  held  under  the  provisions  of 
chapter  439  of  the  Acts  of  1900,  at  Room  130,  State  House,  Bos- 
ton, on  Thursday,  Feb.  7,  1901,  all  the  members  being  present,  it 
was  unanimously  voted  to  approve  the  within  contract  and  bond. 

Frederick  N.  Wales, 
Clerk  of  the  joint  Board. 

At  a  subsequent  meeting  of  the  joint  Board,  the  appoint- 
ment of  William  F.  Williams  to  be  chief  engineer  of  the 
New  Bedford  and  Fairhaven  bridge,  at  a  stated  salary,  was 
approved,  as  was  also  his  charge  for  services  relating  to  the 
bridge  up  to  Jan.  1,  1901. 

On  June  5  the  joint  Board  met,  and  the  following  votes 
were  passed :  — 

Voted^  That  the  letter  of  William  F.  Williams,  chief  engineer 
of  the  New  Bedford  and  Fairhaven  bridge,  dated  May  22,  1901, 
and  addressed  to  Miller  &  Ellis,  the  contractors,  ordering  extra 
work  upon  said  bridge  to  the  amount  of  $1,065.35,  is  hereby  ap- 
proved. 
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Voted^  That  the  acceptance  by  the  city  of  New  Bedford,  on 
May  21, 1901,  of  the  proposal  to  said  city  made  through  Chambers 
A  Hone  of  New  York,  of  the  Pittsburgh  Testing  Laboratory,  Lim- 
ited, for  the  inspection  of  the  mill  and  shop  work  on  the  metal 
work  required  in  building  the  New  Bedford  and  Fairhaven  bridge, 
onder  chapter  439  of  the  Acts  of  1900,  at  a  price  of  30  cents  per 
net  ton  of  2,000  pounds  for  mill  inspection  and  35  cents  per  ton 
for  shop  inspection,  be  and  hereby  is  approved. 

On  November  1  the  joint  Board  noet  for  the  purpose  of 
considering  the  propriety  of  extra  work  in  the  construction 
of  the  abutments  and  piers  of  the  water  section ;  and,  after 
a  full  hearing  and  careful  investigation,  unanimously 

Voted  J  That  the  letter  of  William  F.  Williams,  chief  engineer 
of  the  New  Bedford  and  Fairhaven  bridge,  dated  Sept.  1, 1901,  to 
Miller  Sc  Ellis,  the  contractors,  ordering  extra  work  upon  said 
bridge  to  the  amount  of  $4,208,  and  approved  by  the  mayor  of  the 
city  of  New  Bedford,  is  hereby  approved. 

Cape  Cod  Canal. 

On  Dec.  6,  1900,  the  Board  gave  a  hearing  relative  to  ap- 
proval of  plans  of  location  and  coqstruction  of  a  canal  from 
Buzzards  Bay  to  Barnstable  Bay,  by  the  Boston,  Cape  Cod 
&  New  York  Canal  Company,  which  plans  had  been  filed 
Sept.  28,  1899. 

On  Jan.  16,  1901,  the  joint  Board  met  at  the  request  of 
counsel  for  the  canal  company,  who  submitted  the  following 
forms:  (1)  advertisement  for  bids;  (2)  information  for 
bidders;  (3)  proposals;  (4)  contract;  (5)  specifications 
for  jetties;  (6)  specifications  for  excavation  ;  (7)  specifica- 
tions for  drawbridges  ;  (8)  mortgage,  —  and  asked  the  Board 
to  approve  them. 

On  January  17  the  Board  received  a  petition  from  the 
company  for  approval  of  plans  for  building  structures  at  the 
entrance  to  the  canal  in  Barnstable  Bay,  issued  an  order  of 
notice,  and  on  January  22  heard  the  parties  interested.  At 
the  close  of  the  hearing  the  matter  was  taken  under  consid- 
eration, and  subsequently  it  was  voted  to  issue  a  license  in 
accordance  with  the  petition  upon  the  filing  of  certain  plans ; 
which,  however,  have  not  as  yet  been  filed. 

On  January  23  the  Board  met  with  the  Railroad  Commis- 


44     HARBOR  AND  LAND  COMMISSIONERS.  [Jan. 

sioners  as  a  joint  Board,  and  again  listened  to  the  counsel 
for  the  canal  company  relative  to  the  form  of  documents 
theretofore  filed;  but  it  was  obviously  unsuitable  for  the 
joint  Board  to  be  asked  to  take  action  before  the  plans  for 
the  construction  of  the  canal  had  been  adopted. 

On  February  5  the  following  letter  was  sent  to  the  Attor- 
ney-General :  — 

Fbb.  6,  1901. 

Hod.  Hosea  M.  Enowlton,  Attorney-General  of  the  CommonweaUh^ 

State  House,  Boston 

Sib  :  —  One  or  two  questions  have  arisen  on  the  construction  of 
chapter  448,  Acts  of  1899,  and  the  Board  would  like  your  advice 
as  to  the  correct  interpretation  thereof. 

Section  4  requires  the  Boston,  Cape  Cod  &  New  York  Canal 
Company  to  i^  file  with  the  Harbor  and  Land  Commissioners  a 
plan  of  the  proposed  location  and  a  plan  of  the  proposed  construc- 
tion thereof,"  which  has  been  done  within  the  time  required ;  and 
then  says :  ''  The  plan  so  approved  or  modified,  being  accepted  by 
said  company,  shall  be  deemed  to  be  the  plan  of  the  location  and 
construction  of  said  canal,  and  said  company  shall  be  authorized 
to  construct  its  canal  in  accordance  therewith."  Later,  in  section 
6,  the  statute  says  :  '^  Said  canal  company  shall  construct  its  canal 
with  such  structures  and  appliances  for  its  protection  and  use  as 
said  joint  Board  may  order,  together  with  such  bridge  or  bridges, 
tunnel  or  tunnels,  ferries  and  changes  of  highways,  under  the 
supervision  of  said  joint  Board,  as  shall  be  in  accordance  with 
plans  approved  by  them  and  in  conformity  with  such  orders  as 
they  may  make." 

The  question  upon  which  advice  is  desired  is:  Should  this 
Board,  under  section  4,  approve  a  plan  of  construction  which  did 
not  include  a  lock,  or  locks,  or  gates,  would  it  be  in  the  power  of 
the  joint  Board,  under  section  6,  to  order  such  structures  to  be 

built? 

Yours  respectfully.  Woodward  Emert, 

Chairman, 

On  February  12  the  following  opinion  was  received  from 
the  Attorney-General :  — 

Boston,  Feb.  11,  1901. 

Hon.  Woodward  Emert,  Chairman,  Harbor  and  Land  Commission^ 

Boston,  Mass, 

Dear  Sir  :  —  The  charter  of  the  Cape  Cod  Canal,  Statutes  of 
1899,  chapter  448,  provides,  in  section  4,  that  the  corporation 
shall  file  with  your  Board  ''  a  plan  of  the  proposed  location  and  a 
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plan  of  the  proposed  coDBtruction  thereof."  It  is  the  duty  of  the 
Board  thereapon  to  hear  the  parties,  require  such  modification,  if 
any,  as  it  may  desire,  and  to  approve  the  plans  as  filed  or  as 
modified. 

Section  6  provides  that  the  joint  Board  of  Harbor  and  Land 
Commissioners  and  the  Railroad  Commissioners  shall  '*  determine 
at  what  point  or  points  the  railroad  of  the  Old  Colony  Railroad 
Company  shall  cross  said  canal  by  a  drawbridge  or  bridges,  or  by 
a  tunnel  or  tunnels  constructed  under  said  canal."  The  section 
further  provides  that  the  canal  company  shall  construct  its  canal 
''  with  snch  structures  and  appliances  for  its  protection  and  use  as 
said  joint  Board  may  order,  together  with  such  bridge  or  bridges, 
tunnel  or  tunnels,  ferries  and  changes  of  highways,  under  the 
supervision  of  said  joint  Board,  as  shall  be  in  accordance  with  the 
plans  approved  by  them  and  in  conformity  with  such  orders  as 
they  may  make." 

The  precise  question  submitted  by  your  letter  of  February  5  is 
as  follows :  ''  Should  this  Board,  under  section  4,  approve  a  plan 
of  construction  which  did  not  include  a  lock,  or  locks,  or  gates, 
would  it  be  in  the  power  of  the  joint  Board,  under  section  6,  to 
order  such  structures  to  be  built?" 

I  very  much  doubt  whether  your  Board  has  the  right  to  my 
opinion  upon  the  question  submitted.  It  is  rather  for  the  joint 
Board,  if  a  situation  arises  before  that  Board  which  will  make  it 
material.  But  it  may  not  be  amiss  for  me  to  submit  my  views  as 
to  the  duty  of  your  Board  under  section  4,  above  quoted.  It 
imposes,  in  my  opinion,  upon  your  Board  the  duty  of  determining 
in  what  manner  the  canal  shall  be  constructed.  This  includes  all 
questions  relating  to  locks,  tide  gates  and  such  other  structures. 
Tou  are  to  have  in  view  the  use  of  the  canal  for  purposes  of  navi- 
gation, and  to  determine  what  method  of  construction  will  be  the 
safest  and  most  convenient  in  view  of  all  the  facts  and  probabili- 
ties, including  the  probable  rate  of  tide  in  the  canal,  and  how  far 
its  current  may  make  navigation  dangerous  if  unrestrained  by 
structures  intended  to  prevent  such  movement. 

Tou  have  no  means  of  knowing,  of  course,  whether  the  joint 
Board  will  order  the  crossing  in  question  to  be  effected  by  a  tunnel 
or  a  bridge ;  but  I  assume  that  it  is  not  unreasonable  for  you  to 
anticipate  that  bridges,  either  for  the  railroad  or  for  highways, 
will  be  necessary.  In  all  events,  the  question  of  such  probability 
is  before  you,  and  it  is  your  duty  to  order  the  construction  of  the 
canal  in  such  manner  as  will  provide  for  all  these  circumstances 
and  probabilities.  The  determination,  therefore,  of  the  question 
of  locks  and  gates  is  confided  to  the  discretion  of  your  Board. 
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The  obvious  purpose  of  section  6  is  to  submit  to  the  joint  Board 
all  questions  concerning  the  crossing  of  the  canal  by  the  railroad 
company.  These  questions  are  submitted  to  the  joint  Board 
rather  than  to  your  Board,  for  the  reason  that  they  involve  on  the 
one  hand  the  considerations  affecting  railroad  transportation,  and 
navigation  on  the  other. 

The  precise  question  whether  the  joint  Board  will  have  jurisdic- 
tion to  order  the  construction  of  locks,  in  case  you  shall  have 
approved  plans  which  do  not  call  for  such  structures,  is  one  which 
does  not  concern,  in  my  judgment,  your  duty  under  section  4,  and 
which  may  well  be  determined  when,  if  ever,  it  arises. 

Yours  very  truly,  Hosea  M.  Knowlton, 

Attorney-  General, 

On  February  26  the  Board,  after  various  and  sundry  con- 
ferences and  consultations  with  the  engineers  both  of  the 
Board  and  of  the  company,  and  after  bearing  its  counsel 
with  reference  to  requiring  a  lock  in  the  canal,  passed  the  fol- 
lowing votes  in  regard  to  plans  and  modifications  thereon :  — 

Voted^  That  the  plans  filed  with  the  Board  of  Harbor  and  Land 
Commissioners,  Sept.  28,  1899,  by  the  Boston,  Cape  Cod  &  New 
York  Canal  Company,  under  section  4  of  chapter  448,  Acts  of 
1899,  are,  in  the  public  interest,  after  public  notice  and  hearing, 
by  virtue  of  the  provisions  of  said  act,  hereby  required  to  be  modi- 
fied as  follows,  to  wit :  — 

Modifications  required  bt  the  Board  of  Harbor  and  Land 
Commissioners  in  the  Plans  submitted  by  the  Boston,  Cape 
Cod  &  New  York  Canal  Company. 

Location  Plan, 

The  plan  of  location  should  show  the  exact  situation  of  certain 
highways  and  bridges  which  now  exist  on  the  location  of  the  canal, 
not  shown  on  the  plans.  The  shore  lines  and  some  small  details 
at  the  westerly  end  of  the  canal  should  be  altered  to  conform  to 
the  present  conditions.  The  location  of  the  westerly  end  of  the 
canal  shall  be  changed  and  delineated  on  the  plan  so  as  to  con- 
form to  the  plan  hereto  annexed,  which  is  in  substantial  accord- 
ance with  the  statement  of  the  engineer  of  the  canal,  as  made  at 
the  hearing.  In  addition  to  the  bearings  written  along  the  centre 
line  of  the  canal,  an  arrow  showing  the  meridian  should  be  placed 
on  each  sheet.  All  to  be  to  the  satisfaction  of  the  Board,  so  that 
the  location  may  be  sufificiently  accurate  for  identification. 
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Constrtiction  Plans, 

1 .  The  plans  must  show  the  entire  wetted  perimeter  throughout 
the  length  of  the  canal  protected  from  erosion  by  stone  or  some 
similar  indestructible  material,  except  where  the  material  through 
which  the  canal  is  excavated  is  of  such  a  nature  as  not  to  be  liable 
to  erosion  by  the  currents  which  are  expected  to  flow  through  it. 

From  about  3  feet  below  mean  low  water  to  about  3  feet  above 

mean  high  water  the  protective  covering  on  the  banks  must  be 

sufficient  to  prevent  erosion  from  the  waves  created  by  passing 

vessels. 

ProJUe, 

2.  The  profile  along  the  centre  line  of  the  proposed  canal  must, 
in  addition  to  the  elevations  of  the  present  surface  of  the  ground 
and  of  the  bottom  of  the  canal,  exhibit,  so  far  as  is  known,  the 
kind,  location  and  extent  of  the  various  classes  of  material  through 
which  the  canal  is  to  be  built. 

All  the  elevations,  so  far  as  is  practicable,  must  be  marked  on 
the  plan  in  figures. 

The  kinds  of  material  indicated  must  be  described  on  the  plan 
as  accurately  as  may  be  in  a  few  words. 

Structural  Plans, 

3.  One  plan  must  show  the  centre  line  of  the  canal  with  the 
various  bottom  widths  and  the  locations  where  they  occur,  includ- 
ing four  meeting  places  for  passing  vessels,  to  be  located  at  or 
near  stations  112-190-328 -f  50  and  380  on  the  plans  heretofore 
filed.  At  these  stations  the  canal  to  be  not  less  than  300  feet 
wide  on  the  bottom,  this  width  to  be  gradually  reduced  on  both 
sides  of  said  stations,  until  at  a  distance  of  from  1,600  to  1,800 
feet  it  reaches  the  standard  bottom  width  of  the  canal  at  that 
point.  It  must  also  show  the  location  of  the  various  cross-sections 
described  below. 

Other  plans  must  show  enough  cross-sections  in  detail  at  various 
points  throughout  the  canal  wherever  material  variations  occur 
either  in  dimensions  or  method  of  construction,  with  verbal  de- 
scription where  necessary. 

The  dimensions  of  the  various  parts  must  be  placed  on  the 

plan  in  figures. 

In  General. 

All  information  necessary  to  ascertain  how  and  where  the  canal 
is  to  be  constructed,  without  the  aid  of  other  specifications,  must 
be  placed  upon  the  plans.  The  plans  should  be  in  sheets  of  a 
standard  size,  so  that  they  may  be  bound  in  two  atlases.     The 
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detail  upon  the  various  plans  must  be  sufficient  to  satisfy  the 
Board. 

A  title  page  should  be  added  to  each  atlas,  stating  what  the 
plans  are,  by  whom  filed,  scale,  date  and  all  necessary  explanatory 
notes,  to  be  identified  by  the  signature  of  the  engineers  or  some 
officer  of  the  canal  company. 

The  question  of  locks  is  one  relating  to  structures  and  appliances 
for  the  protection  and  use  of  the  canal,  and  consequently  must  be 
passed  upon  by  the  joint  Board,  under  section  6,  chapter  448,  Acts 
of  1899. 

A  copy  of  the  foregoing  was  forwarded  to  the  Boston, 
Cape  Cod  &  New  York  Canal  Company,  to  which  the  fol- 
lowing reply  was  received  :  — 

Boston,  Feb.  27,  1901. 

The  Board  of  Harbor  and  Latid  Commissioners^  State  House,  Boston, 

Mass, 

Gentlemen  :  —  We  beg  to  acknowledge  the  receipt  of  a  copy  of 
the  votes  of  the  Board,  passed  on  the  26th  inst.,  and  forwarded  us 
by  the  clerk  of  the  Board,  pursuant  to  your  resolution,  and  in  part 
entitled,  '' Modifications  required  by  the  Board  of  Harbor  and 
Land  Commissioners  in  the  plans  submitted  by  the  Boston,  Cape 
Cod  &  New  York  Canal  Company." 

We  have  submitted  the  same  to  the  engineer  of  the  company  for 
examination,  requiring  a  reply  from  him  to  certain  questions  which 
are  fully  set  forth  in  his  letter,  a  copy  of  which  we  have  the  honor 
to  enclose  herewith. 

In  view  thereof,  we  believe  that  the  modifications  required  are 
acceptable  to  the  canal  company,  and  the  same  will  be  prepared  as 
rapidly  as  possible. 

Respectfully, 

Boston,  Cape  Cod  &  New  York  Canal  Company, 

By  Walter  Clifford, 

Clerk. 

Feb.  28,  1901. 

Boston,  Cape  Cod  &  New  York  Canal  Company,  301  Tremont  Building, 

Boston,  Mass. 

Gentlemen  :  —  Replying  to  the  questions  referred  to  me  by  you, 
—  '*  First,  are  the  modifications  required  by  the  Board  of  Harbor 
and  Land  Commissioners  to  be  made  by  the  canal  company  in  its 
plans,  modifications  which  will  increase  the  efiSciency  and  avail- 
ability of  the  canal,  with  reasonable  regard  to  economy  in  con- 
struction?   Second,  how  long  will  it  take  to  prepare   modified 
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plans  in  accordance  with  the  requirements  of  the  Board?"  —  I 
submit  the  following :  — 

Referring  to  the  communication  from  the  Board,  dated  the 
twenty-sixth  day  of  February,  1901,  I  am  of  the  opinion  that  the 
modifications  required  are  to  the  best  interests  of  the  canal,  for 
they  will  tend  to  maintain  its  permanency  and  facilitate  its  opera- 
tion. 

Apart  from  mere  questions  of  detail  in  the  modified  plans,  the 
substantial  recommendations  are :  (a)  The  change  of  the  line  at 
the  Buzzard's  Bay  end  of  the  canal,  which  I  have  already  recom- 
mended to  the  company,  (b)  The  widening  of  the  canal  at  the 
points  where  it  is  crossed  by  the  bridges,  which  I  have  equally 
commended.  It  seems  to  me  that  this  last  modification  is  a  wise 
one,  as  by  such  widening  the  velocity  of  the  current  at  those 
points  wUl  be  about  halved,  with  a  tendency  to  reduce  by  irregu- 
larity of  sections  the  velocity  throughout  the  canal,  (c)  The 
modifications  requiring  that  the  plans  show  the  entire  wetted  per- 
imeter throughout  the  length  of  the  canal  protected  from  erosion, 
by  stone  or  other  similar  indestructible  material,  except  where  the 
material  through  which  the  canal  is  excavated  is  of  such  nature, 
in  part  or  in  whole,  as  not  to  be  liable  to  erosion  by  the  currents 
which  are  expected  to  fiow  through  it.  This  requirement  is  entirely 
proper  in  principle,  although  there  might  be  some  question  as  to 
where  and  to  what  extent  this  protection  is  necessary.  From  my 
interview  with  Mr.  Hodgdon,  the  engineer  of  the  Board,  I  infer 
that  the  Board  intends  this  to  be  treated  from  a  practical  stand- 
point, and  does  not  intend  that  we  shall  provide  for  work  which 
would  be  of  doubtful  utility,  and  can  be  done  later  if  found  neces- 
sary. Lastly,  (d)  as  to  wave  protection,  —  the  only  additional 
modification  that  I  would  suggest  is  that  where  needed  it  be  carried 
5  feet  below  and  above  mean  low  and  high  water,  instead  of  3  feet, 
as  required  by  the  Board. 

Referring  to  your  second  question,  it  may  take  some  time  to 
prepare  the  modified  plans,  as  required  by  the  commissioners.  I 
find,  however,  that  we  have  on  hand  suflScient  blue-prints  of  plans 
made  from  time  to  time  to  enable  us,  with  some  slight  additions 
and  changes,  to  furnish  the  Board  with  provisional  modified  plans, 
sufficient  for  all  present  purposes. 

Respectfully  submitted,  A.  L.  Rives, 

Chief  Engineer, 

On  March  14  the  joint  Board  met,  and  it  was  decided  to 
ask  the  opinion  of  the  Attorney-General  upon  certain  legal 
questions  submitted  in  the  following  letter :  — 
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Mahoh  14, 1901. 
Hon.  HOSBA  M.  Knowlton,  Attamey-Qeneral,  Boston^  Mass, 

Dbar  Sib  :  —  The  joint  Board  of  Railroad  and  Harbor  and  Land 
Commissioners  met  to-day  to  take  up  their  duties  under  the  recent 
statutes  relating  to  the  construction  of  a  canal  between  Buzzard's 
Bay  and  Barnstable  Bay. 

At  the  outset  we  find  a  legal  problem  which  we  desire  to  submit 
to  you. 

The  Board  of  Harbor  and  Land  Commissioners  having  approved 
plans  for  the  construction  of  this  canal  without  having  determined 
the  necessity  of  locks,  does  the  joint  Board  have  jurisdiction  over 
that  question,  under  the  provisions  of  section  6,  chapter  448,  Acts 
of  1899,  upon  the  theory  that  it  should  consider  locks  as  a  struc- 
ture or  appliance  required  for  the  protection  and  use  of  the  canal  ? 

It  has  occurred  to  us  that  even  although,  aa  you  have  decided, 
the  Board  of  Harbor  and  Land  Commissioners  had  the  right  to 
pass  upon  the  question  of  locks,  nevertheless,  that  Board  not  hav- 
ing passed  upon  it,  and  having  approved  plans  without  reference 
to  l^ocks,  the  joint  Board  ought  to  take  up  that  matter,  upon  the 
theory  that  the  lock  is  a  structure  or  appliance  necessary  for  the 
protection  and  use  of  the  canal. 

Before  proceeding,  we  would  like  to  know  what  your  views  are 
upon  this  point,  in  view  of  the  fact  that  an  opinion  has  already 
been  rendered  which  might  seem  to  preclude  the  joint  Board  from 
passing  upon  this  question. 

Yours  very  truly,  Jas.  F.  Jackson, 

Chairman^  Joint  Board. 

On  April  11  the  joint  Board  met  in  conference  for  the 
purpose  of  reading  the  reply  of  the  Attorney-General, 
which  is  as  follows  :  — 

Boston,  April  6, 1901. 

Hon.  James  F.  Jackson,  Chairman^  Board  of  Railroad  Commissioners^ 

Beacon  Street,  Boston,  Mass. 

Dear  Sir  :  —  Your  letter  of  March  14  states  that  the  plans  of 
the  Boston,  Cape  Cod  &  New  York  Canal  Company  have  been  ap- 
proved by  the  Board  of  Harbor  and  Land  Commissioners,  in 
accordance  with  the  provisions  of  the  charter  of  the  company 
(Statutes  of  1899,  chapter  448,  section  4),  and  are  now  before  the 
joint  Board  of  Harbor  and  Land  Commissioners  and  the  Railroad 
Commissioners,  for  action  by  the  Board  under  the  provisions  of 
section  6  of  the  same  statute.  Your  letter  further  states  that  the 
Board  of  Harbor  and  Land  Commissioners  approved  the   plans 
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*^  without  haying  determined  the  necessity  of  locks,"  and  requires 
the  opinion  of  the  Attorney-General  upon  the  question  whether,  in 
yiew  of  that  fact,  the  joint  Board  has  jurisdiction  of  the  question 
of  locks. 

The  jurisdiction  ^of  the  joint  Board  is,  in  my  judgment,  in  no 
way  dependent  upon  the  action  of  the  Board  of  Harbor  and  Land 
Commissioners.  The  charter  in  separate  sections  (4  and  6)  clearly 
points  out  the  duties  deyoiying  upon  each  Board,  and  the  authority 
and  responsibility  of  each  Board  is  to  be  found  in  those  proyisions. 
Yours  is  not  a  board  of  appellate  but  rather  of  original  jurisdiction. 

In  a  letter  to  the  Board  of  Harbor  and  Land  Commissioners, 
dated  Feb.  11, 1901,  I  pointed  out  what  appeared  to  me  to  be  the 
duties  of  that  Board  in  these  words :  *'  You  are  to  haye  in  yiew 
the  use  of  the  canal  for  purposes  of  nayigation,  and  to  determine 
what  method  of  construction  will  be  the  safest  and  most  cojiyenient 
in  yiew  of  all  the  facts  and  probabilities,  including  the  probable 
rate  of  tide  in  the  canal,  and  how  far  its  current  may  make  nayi- 
gation dangerous  if  unrestrained  by  structures  intended  to  preyent 
such  moyement." 

To  these  yiews,  after  the  re-examination  made  necessary  by  the 
request  of  your  Board  for  an  opinion,  I  still  adhere.  The  scheme 
of  the  statute,  although  not  always  expressed  in  the  clearest  terms, 
appears  to  me  to  be  as  follows:  the  company  chartered  must, 
within  four  months,  file  with  the  Harbor  and  Land  Commissioners 
a  plan  of  the  proposed  location  and  ''  a  plan  of  the  proposed  con- 
struction thereof."  I  see  no  reason  to  doubt  that  the  word  ''  con- 
struction" necessarily  includes  and  was  intended  by  the  Legislature 
to  include  all  things  appertaining  to  the  construction  of  the  canal, 
including  the  question  of  locks,  which,  I  take  it,  is  one  of  the  most 
important  questions  touching  the  construction  of  a  canal. 

Before  filing  such  plans,  the  company  must  deposit  with  the 
Treasurer  of  the  Commonwealth  the  sum  of  $200,000,  to  be  held 
as  security  for  the  payment  of  damages  occasioned  by  the  taking 
of  land.  If  the  plans  are  not  approyed  by  the  Board  of  Harbor 
and  Land  Commissioners,  or  if  the  modifications  ordered  by  them 
are  not  acceptable  to  the  company,  it  may  withdraw  its  deposit 
and  forfeit  its  rights  under  the  charter  (section  28).  But  if,  on 
the  other  hand,  it  is  content  with  the  plans  of  location  and  con- 
struction as  finally  approyed  by  the  Harbor  and  Land  Commis- 
sioners, the  deposit  cannot  be  withdrawn,  and,  whateyer  future 
action  the  company  may  take,  its  deposit  must  remain  in  the 
treasury. 

It  is  apparent,  therefore,  that  the  question  of  the  approyal  of 
the  plans  by  the  Harbor  and  Land  Commissioners  is  one  of  yital 
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importance  to  the  company.  If,  for  example,  the  plane  as  finally 
adopted  by  that  Board  require  a  method  of  construction  which,  in 
the  opinion  of  the  company,  is  too  expensive  to  be  profitable,  the 
opportunity  is  given  it  to  abandon  its  project  and  receive  its 
money  back.  It  has  a  right,  therefore,  to  know,  before  going 
further,  just  what  is  required  of  it  in  the  way  of  location  and  con- 
struction. 

Furthermore,  the  jurisdiction  of  the  question  of  location  and 
construction  is  confided  to  a  Board  which  is  presumed  to  be 
especially  faAiiliar  with  that  subject,  and  which  can  adequately 
represent  the  interests  of  the  Commonwealth  and  of  the  public. 
It  is  the  duty,  therefore,  of  the  Harbor  and  Land  Commissioners 
to  settle  all  questions  of  construction,  with  one  exception ;  that 
exception  is  the  matter  of  the  crossing  of  the  canal  by  the  rail- 
road company.  The  jurisdiction  of  this  question  is  given  to  a 
joint  Board,  consisting  of  the  Railroad  Commissioners  on  the  one 
hand  and  the  Harbor  and  Land  Commissioners  on  the  other;  it 
being  presumed  that  confiicting  questions  between  the  railroad  and 
the  canal  are  properly  submitted  to  such  a  tribunal.  Section  6, 
therefore,  provides  that  such  joint  Board  shall  ^'determine  at 
what  point  or  points  the  railroad  of  the  Old  Colony  Railroad  Com- 
pany shall  cross  said  canal  by  a  drawbridge  or  bridges,  or  by  a 
tunnel  or  tunnels  constructed  under  said  canal."  Such  joint  Board, 
after  due  notice,  ^'  shall  determine  said  questions,  and  the  decision 
of  a  majority  of  said  joint  Board  shall  be  final.  Said  canal  com- 
pany shall  construct  its  canal  with  such  structures  and  appliances 
for  its  protection  and  use  as  said  joint  Board  may  order,  U^ether 
with  such  bridge  or  bridges,  tunnel  or  tunnels,  ferries  and  changes 
of  highways,  under  the  supervision  of  said  joint  Board,  as  shall  be 
in  accordance  with  plans  approved  by  them." 

All  questions,  therefore,  which  may  arise  concerning  the  manner 
of  the  crossing  of  the  canal  by  the  railroad  company,  and  they 
only,  are  within  the  jurisdiction  of  the  joint  Board. 

The  determination  of  these  questions  may  incidentally  involve 
the  further  question  whether,  for  the  protection  of  the  canal  on  the 
one  hand  or  the  railroad  on  the  other,  locks  may  be  required ;  and 
it  is  in  that  aspect  only  that  your  Board  has  to  determine  any 
question  concerning  locks.  Questions  of  navigation,  or  the  veloc- 
ity of  the  tide,  and  all  other  matters  incidental  to  the  question  of 
the  necessity  of  locks,  are  presumed  to  have  been  determined  by 
the  Board  of  Harbor  and  Land  Commissioners  before  the  plans 
come  to  your  Board. 

I  do  not  forget  that  the  words  above  quoted,  '*  said  canal  com- 
pany shall  construct  its  canal  with  such  structures  and  appliances 
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for  its  protection  and  use  as  said  joint  Board  may  order/'  taken 
alone,  might  seem  to  give  original  jurisdiction  to  yoar  Board 
of  the  question  of  locks.  But  I  cannot  believe  the  Legislature 
intended  a  divided  responsibility.  As  I  have  already  said,  each 
Board  has  its  own  duties  in  the  matter.  Your  Board  is  concerned 
only  with  the  crossing  of  the  railroad ;  and  the  words  ''  structures 
and  appliances  "  must  be  taken,  in  connection  with  the  rest  of  the 
section,  to  refer  only  to  the  matters  to  which  the  section  as  a  whole 
relates.  This  is  still  more  apparent  from  the  fact  that,  after  action 
by  the  Board  of  Harbor  and  Land  Commissioners,  the  company, 
haying  elected  to  proceed,  is  not  at  liberty  to  withdraw  and  to 
receive  back  its  deposit.  It  is  not  to  be  presumed  that  the  Legis- 
lature, having  once  given  an  opportunity  to  the  company  to  take 
back  its  deposit  and  withdraw  from  the  enterprise,  if  the  conditions 
as  to  construction  imposed  by  the  Board  having  jurisdiction  of  the 
matter  are  too  onerous,  should  authorize  another  board  to  reimpose 
the  same  conditions,  when  the  time  for  withdrawal  has  elapsed. 

I  am  of  the  opinion,  therefore,  that  the  question  of  locks  is  not 
before  your  Board,  excepting  so  far  as  the  necessity  of  them  may 
arise  in  consequepoe  of  the  method  of  crossing  by  the  railroad 
company  determined  upon  by  the  Board  may  require  structures 
for  the  protection  of  the  canal  and  of  the  railroad  company. 
Very  respectfully,  Hosea  M.  Knowlton, 

AUamey-  General. 

On  April  15  the  following  letter  was  sent  to  the  counsel 
for  the  canal  company  :  — 

Boston,  April  12,  1901. 

Hon.  William  M.  Butleb,  Counsel,  BosUm,  Cape  Cod  A  New  York 

Caned  Company, 

Dear  Sir  :  —  The  members  of  the  joint  Board  of  Railroad  and 
Harbor  and  Land  Commissioners  met  yesterday,  to  consider  the 
opinion  of  the  Attorney-General,  defining  the  duties  of  the  Board. 

Following  out  this  interpretation  of  the  law,  it  seems  clear  that 
the  joint  Board  has  no  jurisdiction  until  after*  an  approval  of  plans 
for  the  construction  of  the  canal  by  the  Board  of  Harbor  and 
Land  Commissioners,  and  until  application  has  been  made  by  the 
canal  company,  under  section  6,  chapter  448,  Acts  of  1899.  As 
soon  as  such  application  is  made,  the  joint  Board  will,  after  due 
notice  to  the  parties,  proceed  to  determine  the  question  of  struc- 
tures and  appliances  in  accordance  with  the  provisions  of  the  above- 
named  section.  If  the  plans  approved  by  the  Board  of  Harbor 
and  Land  Commissioners  shall  provide  for  a  canal  without  locks, 
the  joint  Board  may  be  called  upon  to  consider  the  subject  of 
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locks  as  structures  or  appliances,  within  the  meaning  of  this  sec- 
tion of  the  statute. 

We  understand  that  the  canal  company  has  not  as  yet  adopted 
on  its  plans  the  modifications  suggested  by  the  Board  of  Harbor 
and  Land  Commissioners,  and  that  said  plans  have  not  been  laid 
before  that  Board  for  final  approval. 

Very  truly  yours,  James  F.  Jackson, 

Chairman. 

On  May  9  a  petition  of  the  company  was  filed  with  the 
joint  Board  for  authority  to  issue  capital  stock  to  the  amoant 
of  $360,000,  and  bonds  to  a  like  amount,  under  authority  of 
chapter  476  of  the  Acts  of  1900.  The  following  is  a  copy  of 
the  petition :  — 

COMMONWEALTH  OF  MASSACHUSETTS. 

To  the  Board  of  Railroad  Commissioners  and  Harbor  and  Land  Com^ 

missioners^  sitting  as  a  Joint  Board. 

Respectfully  represents  the  Boston,  Cape  Cod  Sc  New  York 
Canal  Company,  a  corporation  organized  under  chapter  448  of  the 
Acts  of  1899  and  chapter  476  of  the  Acts  of  1900,  as  follows :  — 

First.  — This  Board,  sitting  as  a  joint  Board,  by  order  dated 
June  26,  1899,  authorized  the  issue  of  stock  of  your  petitioner  to 
the  amount  of  one  hundred  forty  thousand  dollars  ($140,000), 
and  bonds  to  a  like  amount,  as  soon  as  a  deposit  of  two  hundred 
thousand  dollars  ($200,000)  should  be  made  by  your  petitioner 
with  the  Treasurer  of  the  Commonwealth,  in  accordance  with  the 
provisions  of  section  23  of  chapter  448  of  the  Acts  of  1899  ;  and 
the  issue  in  like  manner  of  such  further  amounts  of  stock  and 
bonds,  not  to  exceed  in  the  aggregate  (including  the  issues  above 
mentioned)  six  million  dollars  ($6,000,000)  each,  as  from  time  to 
time  on  the  application  of  your  petitioner  should  have  been  ap- 
proved and  certified  by  said  joint  Board  in  the  manner  provided 
in  chapter  462  of  the  Acts  of  1894,  as  reasonably  requisite  to 
enable  your  petitioner  promptly  and  in  good  faith  to  carry  out  the 
purposes  set  forth  and  specified  in  said  chapter  448  of  1899  ;  prO" 
videdj  that  the  total  amount  of  bonds  so  approved,  certified  and 
issued  should  at  no  time  exceed  the  total  amount  of  capital  stock 
then  actually  paid  in  and  outstanding  as  aforesaid. 

Second.  —  Prior  to  said  order,  and  on  the  tenth  day  of  Jnne^ 
1899,  your  petitioner  entered  into  a  contract  with  the  Cape  Con- 
struction Company,  a  corporation  duly  organized  under  the  laws  of 
the  State  of  New  Jersey,  by  the  terms  whereof  said  Cape  Construc- 
tion Company  agreed,  among  other  things,  to  deposit  for  and  on 
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acconnt  of  yoar  petitioner  the  Bum  of  two  hondred  thoosand 
dollars  ($200,000)  with  the  Treasurer  of  the  Commonwealth  of 
N  Massachusetts,  the  sum  of  twenty-five  thousand  dollars  ($25,000) 

with  the  treasurer  of  the  county  of  Barnstable,  and  the  sum  of  five 
hundred  dollars  ($500)  each  to  the  towns  of  Bourne  and  Sand- 
wich, within  the  times  required  by,  and  in  accordance  with,  the 
provisions  of  said  chapter  448  of  the  Acts  of  1899  for  the  making  of 
such  payments  and  deposits ;  and  to  proceed  with  all  convenient 
speed  to  survey  and  lay  out  the  location  of  the  canal  described  in 
the  charter  of  your  petitioner,  and  file  within  four  (4)  months  from 
the  first  day  of  June  with  the  Harbor  and  Land  Commissioners  a 
plan  of  the  proposed  location  and  a  plan  of  the  proposed  construc- 
tion of  said  canal ;  and  your  petitioner  agreed  that  on  the  deposit 
and  payment  of  the  several  sums  required  by  its  charter  to  be  paid 
and  deposited  in  accordance  with  the  provisions-  of  said  charter 
with  the  Treasurer  of  the  Commonwealth,  the  treasurer  of  the 
county  of  Barnstable  and  to  the  towns  of  Sandwich  and  Bourne, 
being  in  all  the  sum  of  two  hundred  twenty-six  thousand  dollars 
($226,000),  and  upon  the  filing  with  the  Board  of  Harbor  and 
Land  Commissioners  of  plans  of  the  proposed  location  and  con- 
struction of  said  canal,  with  the  breakwaters,  docks,  wharves  and 
other  structures  necessary  for  the  convenient  use  of  said  canal  in 
a  form  satisfactory  to  your  petitioner,  your  petitioner  would,  as 
soon  as  might  be  thereafter,  and  upon  request  of  said  Cape  Con- 
struction Company,  forthwith  pay  and  deliver  or  cause  to  be  paid 
and  delivered  to  said  construction  company  shares  of  the  capital 
stock  and  bonds  of  your  petitioner  of  the  par  value  of  five  hun- 
dred thousand  dollars  ($500,000)  of  each  such  stock  and  bonds  to 
be  issued  pursuant  to  its  charter. 

Third.  —  Under  the  aforesaid  order  there  have  been  certified 
and  issued  to  your  petitioner  stock  to  the  amount  of  one  hundred 
forty  thousand  dollars  ($140,000),  and  bonds  to  a  like  amount. 

Fourth.  —  Said  Cape  Construction  Company  has  made  all  de- 
posits and  payments  and  performed  all  acts  necessary  under  its 
contract  with  your  petitioner  above  mentioned  to  entitle  it  to  the 
payment  and  delivery  to  it  by  your  petitioner  of  shares  of  the  cap- 
ital stock  and  bonds  of  your  petitioner  to  the  par  value  of  five 
hundred  thousand  dollars  ($500,000)  of  each  such  stock  and  bonds 
to  be  issued  pursuant  to  its  charter,  except  the  deposit  of  twenty- 
five  thousand  dollars  ($25,000)  with  the  treasurer  of  Barnstable 
County,  and  that  it  stands  ready  to  deposit  said  amount;  and 
upon  such  deposit  your  petitioner  will  be  liable  to  said  Cape  Con- 
struction Company  for  the  payment  and  delivery  of  said  stock  and 
bonds,  but  is  unable  to  meet  said  obligation  until  the  certificate 
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and  issue  to  it  of  stock  to  the  amount  of  three  hundred  sixty  thou- 
sand dollars  ($360,000),  and  bonds  to  a  like  amount,  shall  be 
approved  and  certified  by  this  Board,  sitting  as  a  joint  Board ; 
and  that,  in  order  to  enable  your  petitioner  to  comply  with  the 
other  terms  of  said  contract  to  be  subsequently  performed,  it  will 
be  necessary  that  the  further  amounts  of  said  stock  and  bonds 
mentioned  in  said  contract  be  issued  and  certified  as  provided  by 
said  contract. 

Wherefore,  your  petitioner  prays  that  this  joint  Board  will 
approve  and  certify  to  the  Old  Colony  Trust  Company  as  reason- 
ably requisite  to  enable  your  petitioner  to  promptly  and  in  good 
faith  carry  out  the  purposes  set  forth  and  specified  in  said  chapter 
448  of  the  Acts  of  1899,  the  immediate  issue  and  certification  of 
capital  stock  of  your  petitioner  to  the  amount  of  three  hundred 
sixty  thousand  dollars  ($860,000),  and  of  bonds  to  a  like  amount 

■ 

and  the  further  issue  and  certification  of  stock  and  bonds  to  the 
amounts  set  forth  in  said  contract,  from  time  to  time,  on  certificate 
of  this  Board  that  the  work  required  under  said  contract  for  the 
delivery  of  such  stock  and  bonds  has  been  completed. 

Boston,  Cape  Cod  &  New  York  Canal  Company, 

By  Charles  C.  Dodqe, 

President, 

On  May  23  the  joint  Board  met,  and  heard  parties  inter- 
ested on  the  foregoing  petition,  and  took  the  matter  under 
advisement. 

On  July  1  the  joint  Board  met,  and  signed  the  following 
order,  refusing  to  approve  an  issue  of  stock  and  bonds  by 
the  canal  company,  as  petitioned  for  May  9,  1901 :  — 

Petition  of  the  Boston,  Cape  Cod  &  New  York  Canal  Com- 
pany FOR  Approval  of  an  Issue  of  Stock  and  Bonds. 

After  due  notice  to  all  parties  interested,  a  public  hearing  was 
given  upon  this  petition. 

The  petitioner  in  the  early  part  of  1899  applied  to  this  Board, 
under  the  provisions  of  chapter  448  of  the  Acts  of  1899,  for 
authority  to  issue  capital  stock  to  the  amount  of  $6,000,000,  and 
bonds  to  the  amount  of  $6,000,000. 

After  a  careful  consideration  of  the  evidence  and  arguments  pre- 
sented in  support  of  the  petition,  the  Board  issued  an  order,  under 
date  of  June  26,  1899,  authorizing  the  issue  of  this  amount  of 
stock  and  bonds,  in  such  amounts  as  the  Board  from  time  to  time, 
upon  evidence  presented  to  it,  should  deem  requisite  for  carrying 
out  the  lawful  purposes  of  the  company. 
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The  order  authorized  an  immediate  issue  of  stock  to  the  amount 
of  $140,000,  and  of  bonds  to  a  like  amount,  to  provide  the  means 
for  payment  of  certain  deposits  which  the  statute  required  the 
company  to  make,  and  for  payment  of  expenses  connected  with 
the  making  of  surveys  and  plans.  The  approval  of  the  issue  was 
made  dependent  upon  the  performance  of  certain  conditions  named 
in  the  order. 

Upon  the  request  of  the  petitioner  for  a  modification  of  this 
order,  the  case  was  re-argued  in  the  following  September,  and 
modification  refused. 

Since  then  additional  legislation  has  been  secured  by  the  peti- 
tioner, to  be  found  in  chapter  476  of  the  Acts  of  1900.  That 
statute  authorizes  the  joint  Board  to  approve  a  contract  or  con- 
tracts for  the  building  of  the  canal,  by  the  terms  of  which  stock 
and  bonds  may  be  issued  in  payment  for  labor  and  material ;  but 
provides  that  such  contract  or  contracts  shall  first  be  open  to  bids, 
and  that  there  shall  be  public  advertisement  for  such  bids.  It  is 
suggested  by  counsel  for  the  petitioner  that  the  Board  has  power 
to  waive  the  giving  of  the  public  notice  named  in  this  statute.  We 
cannot  agree  that  we  have  this  power,  nor  that,  if  we  had  it,  we 
ought  to  exercise  it.  The  opportunity  through  advertisement  for 
bids  to  secure  the  benefits  of  competition  are  clearly  an  essential 
feature  of  the  legislation  of  1900. 

The  petition  now  before  us  is  based,  then,  upon  the  same  pro- 
visions of  law  that  governed  the  action  of  the  Board  upon  the  for- 
mer petition.  Indeed,  the  petitioner  practically  admits  this,  but 
claims  that  conditions  have  materially  changed.  It  is  true  that 
some  additional  steps  have  been  taken,  looking  to  the  carrying  out 
of  the  enterprise.  Large  expenditures  have  been  made  upon  plans 
for  the  construction  of  the  canal,  and  in  the  presentation  of  them 
to  the  Board  of  Harbor  and  Land  Commissioners.  That  Board, 
after  several  hearings  and  a  careful,  expert  investigation,  has  sug- 
gested certain  modifications  in  the  plans,  and  has  signified  that 
upon  the  adoption  of  such  modifications  the  plans  will  be  approved. 
There  still  remain,  however,  questions  of  great  importance  con- 
nected with  the  construction  of  works  necessary  to  the  completion 
of  the  canal.  No  steps  have  as  yet  been  taken  to  bring  these 
questions  before  the  joint  Board  which  is  to  decide  them.  More- 
over, although  full  authority  was  given  to  the  petitioner,  under  the 
order  of  1899,  to  issue  stock  and  bonds  for  certain  specific  pur- 
poses, no  such  issue  has  been  made,  and  the  requirements  of  the 
order  in  respect  to  the  preliminary  steps  to  be  taken  by  the  com- 
pany have  not  been  carried  out. 

At  this  point  we  are  asked  to  approve  an  issue  of  stock  and 
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bonds  upon  the  basis  of  a  contract  between  the  Boston,  Cape  Cod 
<&  New  York  Canal  Company,  the  petitioner,  and  what  is  known 
as  the  Cape  Construction  Company,  executed  June  10,  1899, 
which  provides  for  the  payment  to  the  Construction  Company  of 
$12,000,000  in  stocks  and  bonds  as  the  cost  of  building  the  canal. 
An  approval  of  this  petition,  although  it  calls  for  the  issue  at 
present  of  stocks  and  bonds  amounting  to  $1,000,000  only,  would 
be  to  all  intents  and  purposes  an  approval  of  that  contract ;  would 
mean  that,  without  any  presentation  of  evidence  of  the  actual  or 
estimated  cost  of  the  completed  canal,  the  joint  Board  would  be 
irrevocably  committed  to  the  possible  over-capitalization  of  a  public 
enterprise.  All  the  arguments  in  favor  of  such  action  were  ex- 
haustively presented  to  this  Board  in  connection  with  the  petition 
of  1899.  The  circumstances  under  which  these  arguments  are 
again  urged  upon  our  attention  are  substantially  unchanged,  and 
the  joint  Board  sees  no  reason  to  depart  from  its  former  adjudi- 
cation. 

Whenever  the  company  shall  offer  satisfactory  evidence  to  prove 
that  an  issue  of  capital  stock  and  bonds  is  reasonably  requisite  to 
carry  out  any  one  of  the  purposes  recognized  by  the  statute,  the 
approval  of  this  Board  will  be  given  to  such  issue  upon  conditions 
similar  to  those  named  in  its  former  order. 

We  cannot,  upon  the  evidence  presented  in  support  of  this  peti- 
tion, approve  the  proposed  issue  of  stock  and  bonds. 

James  F.  Jackson, 
George  W.  Bishop, 
Clinton  White, 

Railroad  Commissioners. 
Woodward  Emery, 
Chas.  C.  Doten, 
Geo.  E.  Smith, 
Harbor  and  Land  Commissioners, 
Boston,  July  1, 1901. 

Apponagansett  Harbor. 

By  chapter  38  of  the  Resolves  of  1901,  the  Board  was 
directed  to  cause  a  survey  and  estimate  to  be  made  as  to  the 
advisability  and  cost  of  improving  the  harbor  at  Appona- 
gansett in  the  town  of  Dartmouth,  by  constructing  a  break- 
water at  its  entrance  or  by  some  other  means,  and  to  report 
thereon  to  the  General  Court. 

The  necessary  survey  and  estimate  has  been  made,  and 
the  report  of  its  engineer  duly  considered  by  the  Board. 
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The  construction  of  a  stone  breakwater  at  the  entrance  to 
Apponagansett  harbor  is  entirely  feasible,  and  is  unquestion- 
ably the  best  means  of  affording  the  desired  protection. 
The  large  cost  of  the  project  would  raise  a  question  as  to  its 
advisability.  A  plan  of  the  project  is  appended.  The  re- 
port of  the  engineer  in  full  is  as  follows  :  — 

Boston,  Dec.  18, 1901. 
To  the  Board  of  Harbor  and  Land  Commissioners^  State  House^  Boston, 

Gentlemen  :  —  In  accordance  with  your  instmctions,  I  have  had 
a  survey  and  estimate  made  to  determine  the  cost  of  improving  the 
harbor  at  Apponagansett  in  the  town  of  Dartmouth  by  construct- 
ing a  breakwater  at  its  entrance  and  removing  some  of  the  bowlders 
which  obstruct  the  anchorage  ground,  pursuant  to  the  provisions  of 
chapter  38  of  the  Resolves  of  1901. 

The  harbor  is  formed  by  a  bay  at  the  mouth  of  Apponagansett 
River  in  South  Dartmouth,  on  the  western  shore  of  Buzzards  Bay, 
about  2  miles  south  of  New  Bedford.  The  bay  is  about  3,000  feet 
wide  at  its  mouth  opposite  Ricketson's  Point,  and  narrows  to  about 
1,500  feet  at  the  bridge,  4,000  feet  above,  which  is  practically  the 
limit  of  navigation.  The  anchorage  in  the  bay  is  well  protected 
from  winds  coming  from  all  directions  except  the  south-east,  and 
gales  from  this  direction  often  come  up  suddenly  and  are  quite 
violent,  having  a  rake  of  the  whole  width  of  Buzzards  Bay  for 
about  11  miles. 

The  survey  covers  the  whole  area  of  the  bay,  the  topography 
being  carried  for  about  1,000  feet  northerly  along  the  Buzzards 
Bay  shore  and  down  to  the  Nonquit  wharf  on  the  southerly  shore 
of  the  bay.  The  soundings  cover  the  whole  area  from  the  bridge 
down  to  the  mouth  of  the  bay,  and  extend  out  into  the  sound  a 
sufficient  distance  to  cover  all  possible  locations  of  a  proposed 
breakwater.  The  bottom  of  the  bay  is  quite  hard,  as  shown  by 
the  many  rocks  projecting  above  its  surface.  Ricketson's  Point 
consists  of  ledge,  the  outer  slopes  of  which  are  covered  with 
many  bowlders. 

At  the  anchorage  inside  Ricketson's  Point  and  within  the  line 
of  the  proposed  breakwater  there  is  a  depth  of  not  less  than  12 
feet  of  water  over  an  area  of  101  acres,  and  a  very  large  part  of 
this  is  over  16  feet'  in  depth ;  and,  if  it  is  protected  from  south- 
easterly gales,  it  will  afford  a  remarkably  convenient  and  safe  an- 
chorage. At  the  present  time  it  is  much  frequented  by  yachts 
from  New  Bedford,  yacht  owners  preferring  to  keep  their  yachts 
here  rather  than  in  New  Bedford  harbor,  where  the  water  has  be- 
come so  foul  as  to  interfere  very  much  with  keeping  the  yachts 
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clean.  DuriDg  the  last  year  the  New  Bedford  Yacht  Club  has 
erected  a  club  house  near  the  bridge  at  the  head  of  this  harbor ; 
and,  as  there  is  an  electric  car  line  which  makes  frequent  trips 
between  South  Dartmouth  and  New  Bedford,  it  is  very  convenient 
for  yachtsmen,  as  a  yacht  can  get  into  the  open  bay  much  quicker 
from  this  point  than  from  New  Bedford  harbor  in  the  south- 
westerly winds  which  prevail  in  summer. 

The  only  question  seems  to  be  as  to  the  best  location  for  the 
breakwater ;  and,  having  due  regard  for  the  cost  of  the  work  and 
the  anchorage  area  to  be  secured,  I  have  finally  located  it  running 
in  a  south-westerly  direction  from  the  extreme  end  of  Ricketson's 
Point,  leaving  the  opening  between  the  south-westerly  end  of  the 
breakwater  and  the  12-foot  curve  on  the  Nonquit  shore  about  800 
feet.  This  will  protect,  as  before  stated,  an  area  of  101  acres, 
having  a  depth  of  more  than  12  feet  at  mean  low  water;  and,  if  a 
larger  area  is  required  in  the  future,  it  would  probably  be  cheaper 
to  dredge  the  flats  at  that  time  than  to  locate  the  breakwater  far- 
ther out  to  sea  at  the  present  time. 

During  the  survey  our  attention  was  called  to  a  number  of  bowl- 
ders scattered  in  various  parts  of  the  harbor,  and  an  effort  was 
made  to  find  and  determine  their  location.  A  number  of  these 
bowlders  were  found  and  their  position  marked  on  the  chart ;  but 
the  engineers  were  told  that  there  were  a  number  of  others,  but 
they  were  unable  to  find  any  one  who  had  time  to  go  out  and  point 
out  their  location,  and,  although  search  was  made,  they  were  un- 
able to  find  them  themselves. 

The  cheapest  effective  form  of  breakwater  which  can  be  built  in 
this  location  is  one  composed  of  granite  quarry  grout,  having  side 
slopes  flat  enough  to  stand  the  effects  of  the  sea,  the  blocks  on  the 
exposed  faces  being  large  enough  not  to  be  individually  rolled 
about  by  the  sea  to  which  they  are  exposed.  I  have  planned  this 
breakwater  to  be  10  feet  wide  on  top,  at  an  elevation  10  feet  above 
mean  low  water ;  the  outer  face  to  slope  at  an  angle  of  1^  to  1 
from  the  top  to  the  bottom ;  the  back  side  toward  the  harbor  to  be 
vertical  for  a  distance  5  feet  from  the  top,  and  then  slope  at  an 
angle  of  1 J  to  1  to  the  bottom ;  the  head  at  the  outer  end  of  the 
breakwater  to  be  20  feet  in  diameter,  10  feet  above  low  water, 
with  side  slopes  of  2  to  1  all  around.  This  will  require  about 
121,200  tons  of  stone.  The  estimated  cost  of  the  work  is  as  fol- 
lows :  — 

121,200tonsof  stone,  at  tl.20,     ....     ^U6M0 
Removing  bowlders  from  the  harbor,         .        .  600 

Engineering  and  contingencies,  ....         14,600 

Total, 1160,440 
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The  above  eetimates  are  for  a  breakwater  to  cover  the  largest 
possible  area  of  anchorage  ground  ;  but  if  a  breakwater  should  be 
built  only  one-half  as  long,  the  safe  anchorage  for  small  boats  and 
yachts  would  be  very  largely  increased  over  what  it  is  at  the  pres- 
ent time ;  and  if  it  is  desired  at  any  time  to  complete  the  work,  in 
order  to  secure  the  greatest  possible  advantage  from  the  break- 
water, there  will  be  no  loss  from  taking  down  the  work  already 
constructed,  —  it  will  simply  have  to  be  added  to. 

Respectfully,  Frank  W.  Hodgdon, 

Engineer, 

Herring  River. 

By  chapter  66  of  the  Resolves  of  1901,  the  Board  was 
directed  to  cause  a  survey  and  estimate  to  be  made  as  to  the 
advisability  and  cost  of  improving  the  entrance  to  Herring 
River  in  the  town  of  Harwich,  and  of  erecting  barriers  for 
the  protection  of  the  beach  in  that  vicinity,  in  order  to  pro- 
vide a  harbor  of  refuge  for  small  sailing  craft  and  to  protect 
the  shore  line,  and  to  report  thereon  to  the  next  General 
Court. 

The  necessary  survey  and  estimates  have  been  made,  and 
the  report  of  its  engineer  duly  considered  by  the  Board. 

In  order  to  maintain  an  effectual  opening  at  the  mouth  of  the 
river,  it  would  be  necessary  to  build  two  jetties,  of  which 
the  western  should  be  the  longer.  These  may  be  of  timber 
or  of  stone,  but  inasmuch  as,  if  built  of  timber,  they  would 
within  a  few  years  require  to  be  reinforced  by  stone,  that  is 
the  material  the  Board  would  recommend  to  be  used  in  con- 
struction. The  jetties  for  the  purpose  of  navigation  alone 
might  be  built  at  substantially  right  angles  to  the  shore ;  but 
the  drift  of  seaweed  on  this  shore  cannot  be  ignored,  espe- 
cially in  designing  a  structure  intended  for  increased  comfort 
and  accommodation  to  the  public  ;  therefore  the  plan  provid- 
ing for  a  channel  at  an  angle  of  about  45^  to  the  shore,  which 
is  the  more  favorable  to  allowing  seaweed  to  drift  across  the 
mouth  of  the  opening,  is  to  be  preferred,  should  the  Legis- 
lature see  fit  to  make  the  necessary  appropriation.  The  es- 
timate of  cost  seems  large  in  comparison  with  the  number  of 
possible  beneficiaries  of  the  improvement.  If  built  at  the 
angle  proposed,  there  is  no  certainty  that  seaweed  will  not 
accumulate  and  create  a  nuisance,  as  at  Witcbmere.     For 
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these  two  reasons  the  Board  is  unable  to  say  affirmatively 
that  it  is  advisable  to  make  the  improvement  suggested. 

A  plan  of  the  project  is  appended.  The  report  of  the 
engineer  in  full  is  as  follows :  — 

Boston,  Dec  10,  1901. 
To  the  Board  of  Harbor  and  Land  Commissioners,  State  House,  Boston. 

Gentlemen:  —  In  accordance  with  your  instractions,  I  have 
made  surveys  and  estimates  to  determine  the  advisability  and  cost 
of  improving  the  entrance  to  Herring  River  in  the  town  of  Har- 
wich, as  authorized  by  chapter  66  of  the  Resolves  of  1901.  The 
surveys  were  made  in  the  month  of  June,  and  extended  for  about 
a  mile  along  the  shore  of  Nantucket  Sound  at  the  mouth  of  the 
river  and  for  about  one  mile  up  the  river.  The  topography  was 
mapped  and  soundings  taken  out  to  a  depth  of  about  10  feet  at 
mean  low  water.  The  river  is  generally  about  100  feet  wide  be- 
tween the  marshes,  but  widening  in  places  to  200  feet  or  over. 
The  thread  of  the  channel  has  a  depth,  where  it  passes  through  the 
crest  of  the  beach,  of  from  3  to  4  feet  at  mean  low  water,  but 
above  this  and  on  the  outer  slope  of  the  beach  it  is  not  over  1  to 
1^  feet. 

The  action  of  the  sea  and  the  current  has  deposited  large  quan- 
tities of  sand  in  the  sound  opposite  the  mouth  of  the  river,  so  that 
the  line  3  feet  below  mean  low  water  opposite  the  mouth  is  about 
1,500  feet  from  the  shore  line,  while  half  a  mile  on  either  side  it  is 
not  over  one-half  that  distance. 

At  the  present  time  there  is  a  timber  fence  or  jetty,  built  of 
stakes  and  planks,  on  the  westerly  side  of  the  outlet,  which  has 
been  built  by  the  town,  with  the  aid  of  contributions  from  people 
living  in  the  vicinity.  This  structure  was  built  of  such  light  mate- 
rials that  the  sea  has  damaged  it  so  that  it  has  required  constant 
repairs ;  and,  while  it  has  protected  the  entrance  to  a  certain  ex- 
tent, it  has  not  been  sufficient  to  maintain  a  safe  entrance  into  the 
mouth  of  the  river. 

There  are  two  bridges  crossing  the  river  near  its  mouth,  one 
about  a  quarter  of  a  mile  from  the  mouth,  which  is  about  45  feet 
long  and  built  on  piles,  the  approach  on  either  side  being  a  solid 
causeway.  The  opening  is  so  narrow  that  the  current  has  scoured 
a  deep  hole  near  the  bridge.  The  second  bridge  is  located  about 
one  mile  from  the  mouth,  and  is  an  iron  truss  bridge  with  a 
span  of  about  120  feet,  the  full  width  of  the  river  between  the 
marshes.  Just  above  this  bridge,  previous  to  1870,  a  dam  was 
built  to  reclaim  the  salt  meadows  above  and  turn  them  into  hay 
land,  the  same  as  was  done  at  Green  Harbor.    This  dam  remained 
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for  a  namber  of  years,  bat  some  time  before  1880  it  broke  away 
and  was  wholly  removed.  Daring  the  time  it  was  in  existence  the 
tidal  volame  of  the  river  was  very  largely  reduced,  and,  as  at 
Green  Harbor,  considerable  quantities  of  sand  were  driven  by  the 
sea  and  the  tide  into  the  lower  reaches  of  the  river. 

The  river  drains  a  large  territory,  extending  well  ap  into  Brew- 
ster, and  is  the  outlet  of  a  namber  of  large  ponds  in  that  vicinity ; 
but  the  fresh  water  flow  is  small  compared  with  the  tidal  flow. 

The  general  drift  of  the  sand  along  the  shore  in  this  vicinity  is 
from  west  to  east,  and  the  jetty  already  built  on  the  westerly  side 
of  the  outlet  has  checked  this  drift  and  built  out  the  shore  line  for 
about  200  feet  beyond  the  general  line  of  the  shore.  This  protects 
the  beach  on  the  easterly  side  of  the  outlet  from  waves  coming 
from  the  south-west,  but  leaves  it  exposed  to  those  from  the  south- 
east, which  now  cut  away  the  bluffs  to  the  east  of  the  outlet,  there 
being  no  jetty  at  present  on  the  easterly  side  to  protect-the  en- 
trance. This  drifting  sand,  being  forced  over  into  the  channel 
faster  than  it  could  be  cut  away  by  the  current,  has  gradually 
forced  the  channel  well  over  to  the  eastward,  so  that  it  now  has 
out  away  the  sand  from  back  of  the  jetty,  and  is  flowing  out  across 
the  line  of  the  inner  end  of  the  jetty.  The  sand  thus  scoured  out 
is  deposited  in  the  sound  in  front  of  the  outlet. 

New  works  to  improve  the  entrance  should  consist  of  a  jetty  on 
each  side  of  the  mouth  of  the  river,  one  of  which,  at  least,  should 
extend  out  to  a  depth  of  3  feet  or  more  at  mean  low  water.  If 
the  question  were  simply  to  make  a  safe  entrance  for  boats  into 
the  mouth  of  the  river,  protected  from  sand  drifted  by  the  waves 
and  current,  jetties  built  out  at  right  angles  with  the  general  trend 
of  the  shore  would  probably  work  best ;  but  in  this  locality  large 
quantities  of  seaweed  are  annually  torn  up  from  the  bottom  of  the 
sound  and  thrown  up  on  the  beach  during  the  summer  months. 
The  prevailing  summer  winds  being  from  the  south-west,  this  is 
driven  along  the  beach,  and  would  be  lodged  against  the  westerly 
jetty,  and  become  a  great  nuisance  to  users  of  the  beach  for  bath- 
ing and  similar  purposes.  This  seaweed  can  be  removed  only  by 
being  taken  from  the  water  and  carted  away,  as,  if  it  is  allowed  to 
remain,  the  odors  coming  from  it  are  very  offensive.  In  order  to 
Avoid  this  trouble,  I  have  designed  jetties  extending  south-easterly, 
making  an  angle  of  about  45^  with  the  general  trend  of  the  shore, 
with  the  expectation  that,  as  the  seaweed  is  driven  by  the  waves 
along  the  shore,  it  will  slide  along  the  back  side  ^of  the  jetty  and 
be  carried  across  the  line  of  the  channel  and  landed  on  the  beach 
to  the  eastward,  the  jetties  being  planned  so  that  south-westerly 
waves  will  strike  not  exactly  at  a  right  angle,  but  at  such  an  angle 
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as  will  drive  the  seaweed  along  the  jetty  until  it  reaches  its  outer 
end.  One  objection  to  this  location  of  the  jetties  is  that  there  is 
some  possibility  that  the  sand  may  be  driven  by  the  outer  end  of 
the  jetty,  as  it  is  driven  along  the  shore  by  the  same  forces  which 
move  the  seaweed ;  but,  as  the  sand  is  moved  by  rolling  along  the 
beach,  and  does  not*float  on  the  surface,  as  does  the  seaweed,  I  do 
not  think  that  any  serious  trouble  will  occur  from  this  cause. 

If  the  jetties  are  thus  located,  it  will  be  necessary  to  deflect  the 
ebb  current  in  the  river  practically  at  right  angles  to  the  course  at 
which  it  approaches  the  beach,  and  the  bank  at  this  place  will  have 
to  be  thoroughly  protected  to  keep  it  from  wearing  away. 

The  easteriy  jetty  is  planned  much  shorter  than  the  westerly  one, 
in  order  that  the  seaweed  will  not  be  caught  in  the  flood  current 
before  it  has  had  an  opportunity  to  pass  by  the  entrance.  As  the 
location  of  the  jetties  is  principally  on  the  flats,  whose  surface  is 
less  than  1  foot  below  mean  low  water,  estimates  have  been  made 
for  timber  jetties  as  well  as  for  more  permanent  stone  ones ;  the 
timber  work  to  be  substantially  the  same  as  that  built  at  Osterville 
and  Witchmere  harbor,  and,  as  at  Osterville,  they  will  have  to  be 
strengthened  with  stone  at  some  future  time.  The  width  between 
the  jetties  has  been  fixed  at  150  feet. 

Owing  to  the  limited  volume  of  tidal  water,  it  will  be  necessary 
to  dredge  the  entrance  channel,  as  the  current  will  not  be  strong 
enough  to  scouf  it  unaided,  relying  on  the  current  to  maintain  it 
after  it  is  excavated.  After  a  study  of  the  present  channels,  I 
have  decided  to  recommend  that  the  dimensions  of  the  proposed 
entrance  channel  be  as  follows :  100  feet  wide  on  the  bottom,  with 
the  necessary  side  slopes,  and  3  feet  deep  at  mean  low  water. 
This  gives  a  section  considerably  larger  than  that  of  the  channel 
which  the  current  now  maintains  through  the  beach ;  but  this  haa 
to  maintain  itself  by  scouring  out  the  sand  which  is  constantly 
being  driven  in  by  the  waves,  while  the  new  channel  will  be  pro- 
tected by  jetties.  In  order  to  get  the  full  benefit  of  the  tidal  flow 
to  maintain  the  channel,  the  opening  in  the  lower  bridge  across  the 
river  should  be  made  at  least  double  its  present  width. 

On  the  westerly  bank  of  the  river  at  its  mouth  is  located  a  large 
summer  hotel  and  a  considerable  village  of  summer  cottages,  and 
on  the  opposite  bank  there  are  also  a  number  of  summer  cottages. 

I  submit  herewith  estimates  for  two  methods  of  improving  the 
entrance :  one  by  a  channel  to  be  located  substantially  at  right 
angles  with  the  shore  of  the  sound,  the  other  with  the  entrance 
channel  trending* to  the  south-east,  planned  to  avoid  the  nuisance 
caused  by  the  drifting  seaweed.  In  each  I  have  estimated  the 
cost  of  the  jetties  built  both  of  wood  and  of  stone. 

The  cost  of  the  first  plan  may  be  reduced  by  omitting  200  feet 
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f  roQi  the  oater  end  of  the  easterly  jetty ;  and  I  would  suggest,  if 
this  plan  is  adopted,  that  this  section  be  omitted,  as  I  have  seen 
channels  maintain  themselves  in  very  good  condition  where  they 
were  protected  by  jetties  one  of  which  projected  a  considerable  dis- 
tance beyond  the  other.  If  at  any  time  in  the  future  it  is  found 
advisable  to  improve  the  channel  stiU  further,  this  jetty  can  be  ex- 
tended to  its  full  length  without  interfering  with  any  portion  of  the 
work  pre'viously  constructed.  The  estimates  are  as  follows :  — 
Channel  at  right  angles  to  the  shore,  with  timber  jetties :  — 

Dredging, t^i^OO 

Jetties 22,500 

Supervision  and  oontingencies,       ....       8,200 

tS5,S0O 

Channel  at  right  angles  to  shore,  with  stone  jetties :  — 

Dredging, f9,600 

Jetties, 44,200 

Supervision  and  contingencies,       ....       5,800 

159,100 

As  before  stated,  this  estimate  may  be  reduced  by  shortening 
the  eastern  jetty  200  feet,  as  follows :  — 

For  the  wooden  jetties, f  2,700 

For  the  stone  jetties, 8,100 

Channel  at  an  angle  of  about  4tb^  to  the  shore,  with   timber 
jetties :  — 

Dredging, $7,600 

Jetties, 22,600 

Supervision  and  contingencies,       ....       3,000 

133,200 

Channel  at  an  angle  of  about  45^  to  the  shore,  with  stone 
jetties :  — 

Dredging, $7,600 

Jetties, 41,600 

Supervision  and  contingencies,       ....       4,900 

154,100 

The  general  location  of  the  proposed  jetties  is  shown  on  the 
annexed  plan. 

Respectfully,  Frank  W.  Hodgdok, 

Engineer, 
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East  Bay. 

Chapter  102  of  the  Resolves  of  1901  reads:  **That  the 
board  of  harbor  and  land  commissioners  may,  if  in  their 
opinion  the  change  of  conditions  since  the  surveys  and  esti- 
mates authorized  by  chapter  ninety-six  of  the  resolves  of  the 
year  eighteen  hundred  and  ninety-^nine  so  warrant,  make 
such  further  surveys  And  estimates  as  they  may  deem  neces- 
sary as  to  the  advisability  and  cost  of  cutting  a  channel  from 
East  bay,  in  the  town  of  Barnstable,  to  Vineyard  sound,  for 
the  purpose  of  providing  a  harbor  of  refuge  ;  and  they  shall 
report  thereon  to  the  next  general  court  not  later  than  the 
first  day  of  February."  Upon  due  consideration,  the  Board 
was  not  of  opinion  that  there  was  any  change  of  condition 
sufficient  to  warrant  making  further  surveys  and  estimates  as 
to  the  advisability  and  cost  of  cutting  the  proposed  channel. 

The  estimate  of  the  cost  of  the  channels  and  protective 
works,  as  stated  in  the  annual  report  of  the  Board  for  the 
year  1899,  pages  40-43,  cannot  be  substantially  changed 
without  diminishing  the  extent  and  character  of  the  protective 
works  provided  in  that  estimate  ;  and  the  Board  has  not  been 
able  to  find  any  such  change  in  conditions  or  in  the  reasons 
which  controlled  their  previous  opinion  as  to  feel  justified  in 
recommending  any  change  in  the  need  or  extent  of  the  pro- 
tective works  and  dredging  therein  suggested  as  necessary 
to  properly  construct  and  maintain  the  desired  channel. 

Bass  River. 

By  chapter  39  of  the  Resolves  of  1901,  the  Board  was 
directed  to  cause  a  survey  and  estimate  to  be  made  as  to  the 
advisability  and  cost  of  improving  the  entrance  to  Bass 
River  in  the  towns  of  Dennis  and  Yarmouth,  and  to  report 
on  the  same  as  soon  as  the  survey  and  estimate  were  com- 
pleted. This  was  done,  and  the  report  (House,  No.  1430) 
made  June  4,  1901,  making  an  estimate  of  $22,000  as  the 
cost  of  the  suggested  improvements.  By  chapter  113  of 
the  Resolves  of  the  same  year  the  Board  was  directed  to 
improve  the  channel  in  accordance  with  the  report,  and.  an 
appropriation  of  $22,000  was  made  for  the  purpose. 

Plans  and  specifications  were  prepared  for  the  construction 
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of  two  timber  jetties,  one  on  either  side  of  the  river  mouth, 
and  for  the  excavation  of  a  channel  between  them,  across  the 
flats,  to  the  depth  of  4  feet  at  mean  low  water. 

On  November  14,  after  opening  proposals  as  advertised,  a 
contract  for  labor  and  material  was  made  with  Augustus 
Bellevue  &  Co.,  the  lowest  bidder.  Work  will  commence 
early  in  the  spring. 

SCITUATE. 

In  pursuance  of  chapter  434  of  the  Acts  of  1900,  the 
Board  made  an  examination  of  the  shores  and  harbor  of  the 
town  of  Scituate,  and  concluded  that  it  would  be  necessary 
to  build  a  sea  wall  at  the  Sand  Hills,  so  called,  where  the 
ocean  broke  across  into  the  harbor  in  the  great  storm  of 
November,  1898.  Accordingly  a  contract  was  made  with 
Taylor,  Carr  &  Andrews,  and  in  accordance  therewith  a  con- 
crete sea  wall  998  feet  long,  with  a  uniform  surface  level  and 
about  8  feet  above  the  plane  of  mean  high  water,  was  built 
at  a  cost  of  $5,408.05.  The  sand  comes  up  to  the  level  of 
the  top  of  the  wall  on  the  inside. 

The  work  was  completed  in  the  middle  of  December, 
1900,  and  has  withstood  the  heavy  storms  and  high  tides  in 
the  most  satisfactory  manner.  It  promises  to  afford  com- 
plete protection  to  the  harbor  against  any  easterly  or  north- 
easterly gales. 

At  the  request  of  the  selectmen,  the  Board  visited  Stage 
House  beach  and  the  beach  at  the  north  end  between  Damon's 
Island  and  the  Glades.  The  sea  is  undoubtedly  wearing 
away  the  Third  Cliff;  but  the  protective  work  that  would 
prevent  the  shores  of  the  cliffs  from  washing  would  be  at- 
tended with  large  expense,  and  not  worthy  the  undertaking 
unless  the  coast  for  a  long  distance  should  be  included.  At 
the  north  end  of  the  beach,  however,  after  a  careful  exam- 
ination and  watching  the  effect  of  some  recent  storms,  nota- 
bly the  one  of  Nov.  25,  1901,  the  Board  has  conclude4  it 
would  be  wise  to  expend  the  balance  of  the  appropriation  in 
building  a  protective  wall  somewhat  similar  to  the  one  built 
to  protect  the  harbor. 

While  the  Board  does  not  concur  in  the  fear  expressed  by 
residents  of  Scituate  that  there  is  a  liability  of  inundation 
across  this   beach  and  the  marshes  behind  it  into  Cohasset 
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harbor,  it  nevertheless  is  of  opinion  that  building  the  pro- 
posed wall  would  prevent  the  rolling  back  of  the  beach. 

The  apprehensions  of  the  town  were  expressed  to  the 
Board  through  a  committee,  who  stated  that  so  great  was 
their  feeling  about  the  necessity  of  this  protective  work,  the 
cost  of  which  would  exceed  the  balance  of  the  appropriation, 
that  the  town  would  appropriate  a  sufficient  sum,  in  addition 
to  the  available  balance  of  the  appropriation,  to  have  it  car- 
ried out  in  such  form  as  the  Board  would  require  it  to  be 
done.     This  work  will  presumably  be  commenced  in  the 

early  spring. 

Green  Harbor. 

Early  in  the  summer  a  survey  was  made  of  the  channel  at 
Green  Harbor  which  was  excavated  the  previous  year.  As 
dredged,  the  channel  was  60  feet  wide  on  the  bottom  and  5 
feet  deep  at  low  water.  Near  the  outer  ends  of  the  jetties 
the  banks  had  washed  down,  and  thus  had  widened,  although 
shoaled,  the  channel  in  that  location ;  the  inner  portion  of 
the  channel  was  found  to  have  suffered  but  little  change. 

The  anchorage  basin  which  was  excavated  above  the  Nar- 
rows had  shoaled  considerably  at  its  inner  end,  where  the 
current  on  the  ebb  tide  washed  down  quantities  of  sand  from 
farther  up  the  harbor.  These  changes  were  not  unexpected, 
but  their  extent  could  not  be  anticipated. 

The  improvements  made  have  renewed  the  interest  of  the 
fishermen,  yachtsmen  and  others,  and  during  the  season 
the  fishermen  put  a  number  of  naphtha  launches  into  use. 
The  channel,  even  with  the  shoaling  which  has  taken  place 
at  the  entrance,  has  substantially  as  much  water  as  there  was 
on  the  bar  previous  to  the  construction  of  the  dike,  and  is 
giving  great  satisfaction. 

The  extreme  high  tide  of  Nov.  18,  1901,  damaged  a 
portion  of  the  bulkhead,  built  at  the  inner  end  of  the  western 
jetty  to  prevent  the  sand  from  blowing  and  drifting  into  the 
harbor.  This  damage  has  been  repaired  at  a  small  expense, 
in  a  manner  which  will  prevent  a  recurrence  of  the  trouble. 

The  total  expenditure  on  the  harbor  since  the  passage  of 
chapter  469  of  the  Acts  of  1898,  authorizing  its  improve- 
ment, is  .$65,790.47.  On  account  of  the  settlement  of  a 
portion  of  the  stone  jetties,  additional  stone  will  be  required 
to  restore  their  original  elevation. 


1902.]  PUBLIC   DOCUMENT  — No.  11.  69 

•  OSTERVILLE. 

In  May  an  examination  and  survey  was  made  of  the  chan- 
nel at  West  Bay,  Osterville,  to  determine  what  changes,  if 
any,  had  taken  place  there.  It  was  found  that  the  depth  of 
water  at  the  entrance  channel  between  the  jetties  and  on  the 
shoal  at  the  end  of  the  jetties  had  increased ;  and  that  the 
channel  across  the  bay,  while  maintaining  its  depth  of  nearly 
3  feet  at  mean  low  water  throughout  its  length,  had  altered 
its  bed  somewhat,  but  was  generally  in  good  condition. 

This  harbor  has  been  considerably  used  by  pleasure  boats 
during  the  past  season.  The  worms  have  eaten  the  planks 
in  some  sections  of  the  jetty  to  a  considerable  extent,  and  a 
few  of  them  have  been  wholly  eaten  off.  It  was  therefore 
determined  to  continue  the  work  of  strengthening  the  jetties 
by  means  of  stone  riprap,  as  had  already  been  commenced, 
and  a  contract  was  made  Sept.  17, 1901,  with  Eugene  S.  Belden 
of  Hartford,  Conn.,  to  place  1,200  tons  of  stone  in  the  jetties, 
at  the  price  of  $2.47  per  ton.  The  whole  length  of  the  tim- 
ber work  is  now  protected  by  stone  riprap,  and  it  is  not 
anticipated  that  any  further  expenditure  will  be  required  on 
these  structures  for  a  number  of  years. 

The  cost  of  the  work  done  this  year  is  a  follows :  — 

Stone  riprap, |2,964  00 

Surveys  and  supervision,  .        .        ,        .        .  17  60 

12,981  60 
The  total  cost  of  the  work  is  $20,865.39. 

Lake  Anthony. 

By  chapter  399  of  the  Acts  of  1901,  the  Board  was  author- 
ized to  expend  a  sum  not  exceeding  $5,000  for  dredging  and 
other  necessary  work  to  improve  the  harbor  at  Lake  An- 
thony, Cottage  City. 

In  May  a  survey  was  made  to  determine  the  depth  of 
water  and  character  of  the  bottom  in  the  harbor  and  its 
entrance.  The  stone  jetties  and  entrance  channel  were  found 
in  good  condition ;  a  slight  shoaling  was  found  in  the  en- 
trance channel  about  opposite  the  low-water  mark  on  the 
beach  outside  of  the  jetties,  but  not,  however,  sufficient  to 
reduce  the  navigable  depth  of  the  channel.      The  bottom 
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of  the  harbor  proper  was  found  to  consist  of  a  considerable 
depth  of  soft  mud,  which  supported  a  luxuriant  growth  of 
grass.  It  was  learned  that  in  the  previous  season  vessels 
anchoring  there  had  dragged  anchors  during  severe  squalls 
until  they  grounded. 

An  estimate  was  made  of  the  cost  of  excavating  this  mud, 
in  order  to  get  good  holding  gi*ound  ;  but  the  quantity  was 
so  large  that  it  could  not  be  done  with  the  available  appro- 
priation. It  was  also  found  that  the  approach  to  the  landing 
wharf  which  had  been  built  on  the  Cottage  City  side  of  the 
harbor  was  too  shoal  for  use  by  the  larger  class  of  boats, 
and  it  was  therefore  decided,  after  conference  with  the  local 
authorities,  to  confine  the  dredging  to  the  excavations  re- 
quired to  give  boats  free  access  to  this  wharf  at  all  times, 
and  to  place  ten  heavy  moorings  in  the  harbor,  to  which 
yachts  and  vessels  could  be  moored  securely.  The  neces- 
sary stones,  chains  and  buoys  were  purchased,  and  a  con- 
tract made  with  George  H.  Cavanagh,  whose  plant  was  in 
that  vicinity,  to  set  the  moorings  and  do  all  needful  dredg- 
ing for  the  sum  of  $2,500,  also  to  remove  any  shoaling 
which  had  taken  place  in  the  entrance  channel.  The  moor- 
ings were  set  early  in  the  season,  and  the  work  completed 
in  a  satisfactory  manner  by  Oct.  21,  1901.  The  material 
excavated  was  deposited  on  the  adjacent  shore,  where,  after 
being  levelled  down,  it  will  form  a  smooth,  steep  beach,  and 
greatly  improve  the  shores  of  the  lake. 

At  the  suggestion  of  this  Board  a  harbor  master  was  ap- 
pointed, who  will  take  charge  of  and  regulate  the  use  of  the 
moorings. 

The  cost  of  the  work  done  this  year  is  as  follows  :  — 

Formoorings, |296  63 

For  setting  moorings  and  dredging,    .                .     2,500  00 
Surveys  and  supervision, 66  88 

Total,     .        . 12,863  61 

The  total  cost  of  the  work  is  $24,290.64. 

The  United  States  lighthouse  department  has  placed  two 
lights  at  the  ends  of  the  jetties  which  were  built  by  the 
Commonwealth,  within  an  area  10  feet  in  diameter  in  the 
centre  of  the  head  of  each  jetty,  which  by  request  was  con- 
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veyed  to  the  United  States  under  the  proviaions  of  section 
7  of  chapter  1  of  the  Public  Statutes  for  .the  purpose  of 
erecting  and  maintaining  these  lights.  The  structures  were 
erected  and  the  lights  put  in  operation  in  August.  The 
conveyance  was  made  after  consultation  with  the  Attorney- 
General,  who  confirmed  the  authority  of  the  Board  to  take 
action  in  a  communication,  of  which  the  following  is  a 
copy  :  — 

Boston,  June  25, 1901. 

Hon.  Woodward  Emery,  Chairman,  Board  of  Harbor  and  Land  Com- 
missioners, 

Dear  Sir  :  —  Your  letter  of  June  4  states  that  '^  under  the  pro- 
visions of  Statutes  of  1898,  chapter  441,  and  Statutes  of  1899, 
chapter  155,  the  Board  of  Harbor  and  Land  Commissioners  has 
cut  a  channel  between  Lake  Anthony  at  Cottage  City  and  Vineyard 
Sound,  about  5  feet  deep  and  100  feet  wide  on  the  bottom,  and 
has  protected  the  same  by  building  two  stone  jetties  on  either  side 
of  the  cut,  extending  into  the  sound  about  200  feet  beyond  the 
low-water  mark,  reaching  a  depth  of  about  8  feet  at  mean  low 
water.  .  .  .  The  United  States  Lighthouse  Board  is  willing  to 
maintain  lights  on  the  end  of  the  jetties.  The  ends  of  the  jetties 
are  built  up  (as  are  the  entire  jetties)  by  loose  stones  piled  up, 
between  the  interstices  of  which  the  water  readily  flows." 

The  question  submitted  by  your  letter  is,  whether  the  Board 
may  convey  the  land  upon  which  the  ends  of  the  jetties  have  been 
erected  to  the  United  States  for  the  purpose  of  maintaining  lights 
and  lighthouses  thereon,  it  being  one  of  the  provisions  of  the 
U.  S.  Revised  Statutes  that  no  lighthouse  shall  be  erected  on  any 
site  until  *-  cession  of  jurisdiction  over  the  same  has  been  made  to 
the  United  States." 

The  authority  of  your  Board  is  to  be  found  in  Public  Statutes, 
chapter  1,  section  7,  which  provides:  ^'The  board  of  harbor  and 
land  commissioners,  with  the  approval  of  the  governor  and  council, 
may  in  the  name  and  behalf  of  the  Commonwealth  convey  to  the 
United  States  the  title  of  the  Commonwealth  to  any  tracts  of  land 
covered  by  navigable  waters,  and  necessary  for  the  purpose  of 
erecting  lighthouses,  beacon  lights,  range  lights,  or  other  aids  to 
navigation,  or  lightkeepers'  dwellings,  upon  the  application  of  any 
authorized  agent  or  agents  of  the  United  States :  provided^  that 
Buch  title  shall  revert  to  and  revest  in  the  Commonwealth  whenever 
such  land  ceases  to  be  used  for  such  purposes."  There  can  be  no 
doubt  that  the  circumstances  of  the  case  bring  it  within  the  provi- 
sions of  this  statute. 
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The  jetties  extend  oat  200  feet  below  low-water  mark,  and 
reach  to  a  depth  of  8  feet  at  mean  low  water.  They  are  bailt  of 
loose  stones,  through  the  interstices  of  which  the  water  readily 
flows.  The  soil  upon  which  the  jetties  rest  is,  therefore,  the  prop- 
erty of  the  Commonwealth,  and  title  to  it  may  be  conveyed  by 
your  Board  to  the  United  States,  under  the  statute  quoted  and 
subject  to  the  conditions  named  therein. 

Very  truly  yours,  H.  M.  Knowlton, 

Attorney-  General. 

Menamsha  Inlet. 

In  July  an  examination  was  made  of  the  structures  which 
have  been  built  since  1897  at  the  mouth  of  Menamsha  Inlet 
in  Chilmark.  The  works  generally  were  found  in  good  coib- 
dition,  the  entrance  channel  being  larger  than  at  any  time 
since  the  construction  of  the  jetties.  The  timber  structure 
which  had  been  built  to  the  westward  of  the  westerly  jetty 
had  caused  the  beach  to  build  up,  and  prevented  the  sand 
from  being  driven  into  the  channel  so  far  as  it  extended ; 
but  beyond  it,  as  the  beach  was  built  up,  sand  was  driven 
through  spaces  between  the  stones  of  the  jetty.  These  holes 
can  be  closed  at  slight  expense. 

On  the  easterly  side  the  current  has  cut  away  the  sand 
from  behind  the  wing  of  the  jetty  which  extended  along  the 
beach,  and  the  river  channel  thus  widened  has  shoaled  to 
some  extent. 

Before  doing  anything,  it  was  decided  to  make  a  survey, 
to  determine  the  exact  status  of  the  situation,  and  this  was 
done  in  September.  The  cutting  in  rear  of  the  easterly 
wing  jetty  was  increasing,  therefore  it  was  deemed  advis- 
able to  make  plans  and  estimates  for  straightening  the 
channel  of  the  creek,  as  was  originally  contemplated.  The 
estimates,  however,  of  the  cost  of  doing  all  that  would  be 
necessary  if  once  started,  were  so  large  as  to  preclude  action 
by  the  Board  without  special  authority.  Since  then  in  a 
heavy  north-easterly  storm  a  section  of  the  wing  jetty  has 
been  overthrown,  and  a  large  quantity  of  sand  and  gravel 
deposited  in  the  channel.  No  danger  that  the  water  of  the 
creek  will  break  through  and  make  another  opening,  how- 
ever, need  be  apprehended. 

The  jetties  at  the  entrance  of  this  harbor  were  originally 
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located  at  equal  distances  on  either  side  of  the  boundary  line 
between  the  towns  of  Chilmark  and  Gay  Head,  in  substan- 
tially the  middle  of  the  outlet  of  the  creek  across  the  bar,  at 
a  point  about  450  feet  westerly  from  the  bend  where  the 
main  channel  of  the  creek  approached  and  ran  along  inside 
the  beach  ;  thus  the  creek,  in  flowing  toward  the  beach  along 
inside  it  and  thence  out  through  the  jetties  into  the  sounds 
turned  at  practically  two  right  angles  in  its  course. 

In  case  it  shall  be  thought  best  to  carry  out  the  project  as 
originally  planned,  and  secure  the  best  results  from  the  con- 
struction of  the  jetties,  it  will  be  necessary  to  excavate  a 
channel  across  the  flats  from  the  entrance  between  the  jetties 
toward  the  inner  end  of  the  blufi^  near  the  Tilton  house,  and 
to  build  two  short  jetties  or  training  walls  at  either  end  of 
the  excavated  channel,  to  direct  the  current  into  it.  To  do 
this  would  tend  to  permanently  deepen  the  entrance  and  en- 
large the  present  harbor.  The  cost  would  probably  not 
exceed  the  sum  of  $5,000. 

The  total  amount  expended  is  $9,952.20. 

WrrcHMERE  Harbor. 

During  a  heavy  south-west  gale  in  the  spring  of  1901  a 
few  of  the  stones  in  the  western  jetty,  built  by  the  Common- 
wealth in  1899  and  1900,  were  washed  ofl'and  dropped  into 
the  channel.  At  the  same  time  considerable  quantities  of 
sand  were  washed  from  the  beach  over  the  top  of  the  jetty 
into  the  channel.  In  September  these  stones  were  replaced 
in  the  jetty,  and  a  timber  bulkhead  built  on  the  crest  of 
the  beach  to  prevent  the  sand  from  driving  over  the  top 
of  the  jetty.  The  total  expense  of  this  work  was  as  fol- 
lows :  — 

Repairs  and  materials, f  99  04 

Surveys  and  supervision, 26  80 


Total, fl25  84 

While  this  work  was  in  progress  a  survey  was  made  of  the 
channel,  which  was  found  to  have  been  scoured  by  the  cur- 
rent, as  was  expected,  and  to  a  greater  depth  throughout  its 
length  than  in  the  previous  year. 
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The  people  living  in  the  vicinity  are  much  disturbed  by 
the  quantities  of  seaweed  driven  onto  the  beach  and  held 
there  by  the  jetties.  This  is  a  serious  interference  with  the 
use  of  the  beach  for  bathing  and  its  enjoyment  by  the  sum- 
mer visitors ;  but  if  the  jetties  were  removed  and  the  sea- 
weed allowed  to  drift  along  the  beach,  large  quantities  would 
drive  into  the  harbor  and  land  just  at  the  inner  end  of  the 
entrance  channel,  as  it  did  before  the  construction  of  the 
jetties.  The  decay  of  the  seaweed  lodging  on  the  beach 
gives  forth  offensive  odors.  There  seems,  however,  to  be 
DO  remedy  for  the  nuisance  created  by  this  collection  of  sea- 
weed except  by  removing  it. 

This  is  a  duty  which  the  Board,  when  applied  to  by  the 
selectmen,  decided  was  beyond  its  scope,  but  suggested  that 
possibly  the  stuff  had  a  commercial  value  if  removed  from 
the  water  and  dried,  in  which  case  the  cost  of  doing  the  work 
might  be  repaid  by  the  sale  of  the  material,  thus  keeping  the 
beach  clean,  and  giving  employment  to  a  number  of  the  in- 
habitants. 

The  total  amount  expended  is  $4,824.17. 

ScoRTON  Harbor. 

An  inspection  and  examination  of  the  mouth  of  Scorton 
harbor  was  made  in  November  last.  The  mouth,  as  was  not 
unexpected,  has  been  shoaled  and  diverted  along  the  coast  to 
the  south-east,  owing  to  the  movement  of  material  along  that 
unprotected  shore.  It  affords  an  instance  of  the  necessity 
of  protecting  by  jetties  the  mouth  of  rivers  which  debouch 
through  a  sandbar  or  spit.  The  action  of  the  waves  in 
stormy  weather,  stirring  up  the  sand,  and  of  the  currents  in 
moving  the  particles  along  and  finally  depositing  them  where 
there  is  less  motion  of  the  water,  renders  it  futile  to  dredge 
an  entrance  in  an  exposed  situation  without  thoroughly  pro- 
tecting it,  as  has  been  done  by  this  Board  at  other  outlets. 
The  appropriation  in  this  instance  made  no  provision  for 
jetty  work. 

The  total  amount  expended  is  $2,948.47. 
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Plymouth  Harbor. 

In  March  the  Boston,  Plymouth  &  Provincetown  Steam- 
boat Company  made  request  that  a  shoal  in  the  channel  of 
Plymouth  harbor  near  the  wharf  on  Long  beach  be  removed. 
On  March  25  to  28  a  survey  was  made,  and  it  was  found  that 
the  point  of  a  flat  in  this  portion  of  the  channel  projected  so 
far  as  to  make  passage  difficult,  and  plans  were  made  for 
<lredging  a  sufficient  quantity  of  material  to  enable  vessels 
to  round  it  in  safety. 

On  April  20  a  contract  was  made  with  the  Harries  & 
Letteney  Company,  the  lowest  bidder,  to  do  the  work,  for 
28  1-2  cents  per  cubic  yard,  and  it  was  completed  May  10, 
1901. 

The  total  cost  of  this  work  is  as  follows :  — 

Dredging. $797  72 

Surveys  and  superviflion, 76  56 

Total, 1874  28 

The  United  States  government  in  November  of  this  year 
-completed  a  dike  of  heavy  riprap  on  Long  beach,  10,468 
feet  in  length,  about  18  feet  in  height  above  mean  Inw  water, 
and  containing  28,600  tons  of  stone.  This  work  is  of  very 
substantial  character,  completely  protecting  the  harbor,  and 
was  rendered  necessary  by  the  total  destruction  of  all  the 
government  works  along  that  part  of  the  beach  in  the  great 
storm  of  Nov.  27,  1898. 

A  test  of  the  character  of  this  new  work  was  afforded 
in  the  severe  storm  of  November  25  of  the  present  year, 
when  the  gale,  tide  and  surf  approached  at  their  maximum 
the  conditions  of  1898  ;  yet  the  riprap  withstood  the  heavy      ^ 
pounding  of  the  sea  without  receiving  damage  at  any  point. 

Provincetown  Harbor. 

Although  the  importance  of  this  harbor  is  such  as  to  bring 
it  within  the  care  and  supervision  of  the  federal  authorities, 
nevertheless,  the  Board  exercises  a  watchful  interest  over  its 
condition. 

In  April  authority  was  granted  the  Boston,  Plymouth  & 
Provincetown  Steamboat  Company  to  dredge  in  Province- 
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town  harbor  for  the  improvement  of  the  channel  leading  up 
to  its  wharf. 

Early  notice  was  received  by  the  Board  from  its  agent  at 
Provincetown  that  the  governmental  protective  works  de- 
signed to  prevent  the  influx  of  the  ocean  to  the  upper  reaches 
of  the  harbor  bad  been  seriously  impaired  by  the  storm  of 
November  25  last.  The  information  was  immediately  trans- 
mitted  to  the  federal  authorities  having  charge  of  the  works  ; 
as  should,  by  any  chance,  the  ocean  make  a  breach  through 
the  thin  neck  of  sand  at  the  upper  end  of  the  harbor,  the 
consequences,  though  unforseeable,  could  not  but  be  injuri- 
ous, if  not  destructive,  to  the  harbor. 

New  Bedford  Harbor  Lines. 

In  pursuance  of  an  order  of  the  Legislature  of  Feb.  4, 
1901,  requiring  the  Board  to  investigate  the  advisability  of 
changing  the  harbor  lines  on  the  westerly  side  of  Fish  Island 
in  the  harbor  of  New  Bedford^  a  hearing  was  duly  advertised 
and  held  at  the  city  hall  in  New  Bedford  on  February  19. 

After  a  full  hearing,  at  which  an  opportunity  was  given  to 
every  one  desiring  to  be  heard,  the  Board  reported  a  bill 
changing  the  harbor  line,  which  was  subsequently  enacted 
as  chapter  243  of  the  Acts  of  1901. 

The  change  in  the  line  will  unquestionably  be  beneficial  to 
shipping  obliged  to  pass  through  the  new  draw  between  Fish 
Island  and  Pope's  Island  for  the  purpose  of  discharging  at 
the  wharves  opposite  Fish  Island  just  above  the  old  bridge. 

Great  Ponds. 

The  growing  public  taste  for  summer  outing  places  has 
led  to  the  occupation  of  the  shores  of  great  ponds  and  the 
islands  to  a  degree  never  before  experienced. 

The  title  to  and  ownership  of  islands  in  great  ponds  often 
present  questions  of  novelty  and  importance. 

Application  is  not  infrequently  made  to  the  Board  for 
leases  of  such  islands ;  and  now  and  then  the  attention  of 
the  Board  is  directed  to  the  occupancy  of  an  island  to  which 
it  is  claimed  the  occupant  has  no  title,  but  is  squatting  on 
the  lands  of  the  Commonwealth. 

With  reference  to  leasing  the  islands,  the  Board  is  inclined 
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to  view  them  as  affordiDg  increased  opportunity  for  public 
enjoyment  of  the  rights  secured  by  the  Colony  Ordinance  of 
1647  in  the  great  ponds  themselves,  and  not,  therefore,  as 
possessions  to  be  appropriated  to  the  exchisive  and  particu* 
lar  use  and  enjoyment  of  private  individuals,  and  has  conse- 
quently declined  hitherto  to  grant  leasehold  interests  to  those 
petitioning  for  them. 

Before  taking  action  with  reference  to  such  islands  as  may 
appear  to  belong  to  the  Commonwealth,  but  as  to  which  the 
title  is  doubtful,  the  Board  took  the  opinion  of  the  Attorney- 
General,  whose  letter,  addressed  to  the  chairman,  reads  as 
follows :  — 

Dear  Sib  :  —  Your  letter  of  October  8  states  that  the  Board  of 
Harbor  and  Lamd  Commissioners  desires  to  be  informed  *^  whether 
or  not  islands  in  great  ponds  to  which  no  private  indivldaal  has 
title  are  property  of  the  Commonwealth,  with  reference  to  the 
possession  of  which  this  Board  has  a  daty  to  perform." 

The  term  '* great  pond"  has  been  used  in  the  statutes  of  the 
Commonwealth  from  time  immemorial.  It  originally  signified  an 
inland  body  of  water,  consisting  of  ten  acres  (Colony  Ordinance 
of  1647) ;  but  this  area  was  subsequently  increased,  in  the  case  of 
the  public  right  of  fishing,  to  twenty  acres.  (Statutes  of  1869, 
chapter  384,  section  7.) 

The  original  grants  from  the  King,  in  the  case  of  the  Colony  of 
Plymouth  and  the  Colony  of  Massachusetts  Bay  as  well,  gave  to 
the  colony  the  title  to  all  lands  within  the  Con^monwealtb,  in- 
cluding great  ponds.  This  provision  was  also  incorporated  into 
the  charter  of  the  Province  of  Massachusetts  Bay ;  and  the  title 
to  such  lands  and  ponds,  unless  previously  parted  with,  was,  both 
before  and  after  the  Revolution,  in  the  State.  **  These  charters 
[the  several  charters  to  the  colonies  and  the  Province]  vested  in 
the  grantees  not  only  the  right  of  soil,  but  also  large  powers  of 
government  and  the  prerogatives  of  the  crown  in  the  sea  shores, 
bays,  inlets,  rivers  and  other  property  which  were  held  for  the  use 
and  benefit  of  all  the  subjects."  (Watuppa  Reservoir  Co.  v.  Fall 
River,  147  Mass.  548,  554.  See  also  Commonwealth  v.  Roxbury, 
9  Gray  451,  483 ;  Commonwealths.  Alger,  7  Cush.  53.) 

From  a  very  early  period  the  law  of  Massachusetts  has  treated 
great  ponds  as  of  a  character  closely  resembling  tide  waters,  the 
enjoyment  of  which  for  fishing,  fowling  and  other  purposes  was 
common  to  all,  and  the  title  in  and  lands  under  which  could  not  be 
made  the  subject  of  private  ownership  without  special  grant  from 
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the  Legislature.  (Paine  v.  Woods,  108  Mass.  160 ;  Ancient 
Charters,  148,  149.  See  also  Commonwealth  v.  Vincent,  108 
Mass.  441 ;  West  Roxbary  v.  Stoddard,  7  Allen,  158.)  Thus  it 
was  provided  in  the  Colony  Ordinance  of  1641  that  every  in- 
habitant should  have  free  fishing  and  fowling  in  any  great  ponds 
.  .  .  within  the  precincts  of  the  town  where  they  dwelt,  unless  the 
freemen  of  the  town  or  the  General  Court  had  provided  otherwise. 
(Body  of  Liberties,  1641.)  Later,  it  was  provided  that  no  town 
should  appropriate  to  any  person  or  persons  any  great  pond  con- 
taining more  than  ten  acres.     (Ordinance  of  1647.) 

These  ordinances  applied  to  all  great  ponds  exceeding  ten  acres 
in  area  which  in  1647  had  not  been  appropriated  to  particular  per- 
sons, either  by  the  freemen  of  the  town  or  by  the  General  Court. 
(West  Roxbury  v.  Stoddard,  supra.)  The  Commonwealth  there- 
fore owns  the  great  ponds  as  public  property  held  in  trust  for 
public  purposes.  It  has  the  ownership  of  the  soil,  including, 
obviously,  the  soil  of  islands  within  the  area  of  such  ponds,  and 
also  the  right  to  control  and  regulate  the  public  uses  to  which  the 
ponds  shall  be  applied.  (Watuppa  Reservoir  Co.  v.  Fall  River, 
147  Mass.  557.)  In  such  ponds  a  grant  bounded  by  the  pond 
extends  only  to  low-water  mark.  (Waterman  v.  Johnson,  13 
Pick.  261,  265;  Paine  v.  Woods,  108  Mass.  160.)  The  pro- 
prietors of  land  bordering  upon  the  ponds  have  no  rights  in  the 
soil  or  in  the  waters,  unless  it  be  by  grant  from  the  Legislature. 
(Watuppa  Reservoir  Co.  v.  Fall  River,  147  Mass.  557.) 

It  follows  that  the  title  to  lands  in  great  ponds  is,  in  the  absence 
of  any  grant  from  the  Legislature  or  from  the  freemen  of  a  town, 
prior  to  1647,  in  the  Commonwealth.  Being  lands  the  title  to 
which  is  in  the  Commonwealth,  the  duties  of  your  Board  relating 
to  the  same  are  prescribed  by  Revised  Laws,  chapter  96,  section  3. 
Very  truly  yours,  Hosba  M.  Knowlton, 

Attorney-  General, 

Town  Boundary  Survey. 

In  June,  the  Board,  under  authority  of  chapter  469  of  the 
Acts  of  1901,  assumed  the  duties  pertaining  to  the  Com- 
mission on  the  Topographical  Survey  and  Map  of  Massachu- 
setts, and  has  continued  the  work  begun  by  that  commission. 

During  the  first  part  of  the  year,  up  to  the  time  the 
Topographical  Survey  Commission  was  consolidated  with 
this  Board,  the  work  was  confined  to  working  up  the  results 
from  the  field  work  of  the  previous  year,  and  in  preparing 
and  superintending  the  printing  of  the  boundary  atlases. 
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Since  then  surveys  have  beep  made  by  one  party  to  com- 
plete the  location  of  the  boundaries  in  eleven  towns  in 
Norfolk  County,  including  the  surveys  of  streams  and  roads 
forming  boundaries  between  these  and  adjoining  towns. 
Another  party  was  employed  on  similar  work  in  Barnstable, 
Essex  and  Middlesex  counties  a  portion  of  the  time,  and  the 
balance  of  the  time  on  the  surveys  for  the  Taunton  River  and 
Boston  harbor  canal.  The  office  force  has  been  employed  in 
the  preparation  of  the  town  boundary  atlases,  and  in  calcu- 
lating the  location  of  the  town  corners  from  data  furnished 
by  the  work  of  the  field  parties.  The  calculations  of  the 
position  of  the  town  corners  determined  between  the  years 
1893  and  1900,  which  were  delayed,  awaiting  the  com- 
pletion of  the  primary  triangulation  work  on  which  it  was 
based,  have  been  completed  and  the  location  of  the  comers 
filed  in  the  card  catalogue.  The  compilation  of  the  statutes 
defining  the  boundaries  of  thirty-four  towns  has  been 
completed. 

Since  January  1 ,  atlases  of  one  city  and  three  towns  have 
been  published,  viz.,  Springfield,  Raynham,  Norton  and 
Rehoboth ;  and  atlases  of  two  towns,  Arlington  and  Sand- 
wich, which  were  partly  printed  in  June,  are  now  in  press. 

The  plan  of  publication  has  been  changed  so  as  to  materi- 
ally reduce  the  expense.  Instead  of  publishing  an  atlas  of 
each  town,  adjacent  towns  are  grouped  together  and  published 
in  one  atlas,  and  the  printing  of  the  pictures  of  the  bounds 
at  the  town  comers  is  omitted. 

One  atlas  including  the  towns  of  Cohasset,  Hingham,  Hull 
and  Weymouth,  has  been  prepared,  and  is  now  in  press. 

The  town  boundary  work  done  during  the  year  has  been 
less  than  the  year  before,  owing  to  the  diversion  of  a  portion 
of  the  employees  to  the  surveys  for  the  Taunton  River  and 
Boston  harbor  canal ;  but  by  transferring  the  employees  from 
one  class  of  work  to  another,  all  necessary  results  of  interest 
to  the  Commonwealth  have  been  accomplished. 

Sale  of  Maps. 

During  the  year,  under  chapter  57  of  the  Resolves  of 
1890,  14  atlases,  one  folio  and  2,527  additional  sheets  of 
the  State  topographical  maps  have  been  sold,  for  $187.40. 
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Under  chapter  360  of  the  Acts  of  1900,  4  town  boundary 
atlases  have  been  sold  for  $15,  and  3  Rhode  Island  and 
Massachusetts  boundary  line  plans  for  $0.96.  Two  hundred 
and  sixteen  atlases  were  sent  to  the  officers  of  the  various 
cities  and  towns,  as  provided  by  law.  Under  chapter  95  of 
the  Resolves  of  1891,  10  atlases  and  2  extra  portfolios  have 
been  distributed,  5  of  these  being  sent  to  free  public  libra- 
ries. The  proceeds  of  the  above  sales  have  been  paid  to  the 
State  Treasurer.  It  was  voted  to  send  a  set  of  town  boun- 
dary atlases  to  the  U.  S.  Coast  and  Geodetic  Survey  office. 
The  bounds  to  mark  the  portions  of  the  boundary  lines 
between  the  city  of  Marlborough  and  the  town  of  South- 
borough,  between  the  towns  of  Carver  and  Wareham,  and 
between  the  towns  of  Lynnfield  and  Saugus,  as  established 
by  chapters  393,  394  and  407  of  the  Acts  of  1901,  have 
been  set  by  the  local  authorities,  and  plans  for  filing  with 
the  Secretary  of  the  Commonwealth,  provided  for  in  the 
various  acts,  are  being  prepared. 

State  Boundaries. 

During  the  year  the  monuments  marking  the  boundary 
line  between  Massachusetts  and  New  Hampshire  which  were 
found  to  be  missing  or  to  have  been  displaced  when  the  line 
was  perambulated  last  year,  have  been  set  and  replaced. 

The  monument  on  Salisbury  beach,  which  was  washed 
out  by  the  storm  of  Noveniber,  1898,  was  reset  in  its  orig- 
inal location  at  a  lower  grade.  The  Boston  &  Maine  Rail- 
road set  certain  monuments  which  were  reported  displaced, 
one  at  the  Merrimac  branch,  and  the  other  at  the  Nashua  & 
Acton  branch  of  its  road ;  and  also  furnished  and  set  a  new 
monument  at  the  intersection  of  the  boundary  line  with  its 
western  division  main  line.  These  were  subsequently  exam- 
ined, and  found  to  be  set  in  the  proper  location.  The  filling 
was  replaced  around  the  monument  at  the  Townsend  Hill  road 
between  Townsend,  Mass.,  and  Brookline,  N.  H.,  where  it 
had  been  cut  away  by  the  water  in  flowing  down  the  road. 
Where  the  boundary  line  crosses  Lake  Monomonac,  between 
the  towns  of  Winchendon,  Mass.,  and  Rindge,  N.  H.,  the 
line  was  not  marked  for  a  distance  of  6,697  feet.  The  shores 
of  the  lake  are  being  rapidly  occupied  by  summer  cottages. 
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At  the  suggestion  of  Hon.  J.  B.  Tennant,  of  the  Gov- 
ernor's Council  of  New  Hampshire,  to  whom  was  delegated 
the  duty  of  co-operating  with  the  Board  in  this  work,  it  was 
decided  to  place  three  additional  monuments  along  that  line  : 
First,  a  granite  monument,  similar  to  those  already  set  on 
this  section  of  the  line,  at  a  point  1,476  feet  east  of  the  monu- 
ment at  the  road  on  the  westerly  side  of  the  lake.  Second,  a 
cast-iron  post,  at  a  point  3,108  feet  further  east.  This  iron 
post  is  of  the  same  pattern  as  those  set  on  the  line  between 
Massachusetts  and  New  York.  At  a  point  426  feet  east  of 
this  post  is  a  wrought-iron  bolt,  which  is  set  in  a  small 
boulder  on  the  line.  Third,  a  stake  has  been  set  to  mark 
the  location  for  the  third  monument,  at  a  point  938  feet  east 
of  the  cast-iron  monument  and  1,179  feet  west  of  the  monu- 
ment at  the  road  on  the  easterly  side  of  the  lake.  As  this 
point  is  difficult  of  access  except  across  the  lake,  the  setting 
of  the  monument  has  been  postponed  until  this  winter,  when 
it  can  be  transported  on  a  sled  across  the  ice.  The  monu- 
ment is  of  granite,  and  similar  to  the  others  on  this  portion 
of  the  line,  and  will  be  set  as  soon  as  the  weather  permits. 

Owing  to  the  pressure  of  other  duties,  nothing  has  been 
done  toward  replacing  the  monuments  on  the  line  between 
Massachusetts  and  Rhode  Island,  which  were  found  to  be 
displaced  or  missing  when  the  line  was  perambulated  last 
year,  but  it  is  proposed  to  do  this  work  the  coming  season. 
Upon  its  completion  the  line  between  Massachusetts  and 
Connecticut  will  be  the  only  portion  of  the  boundary  of  the 
State  not  fully  marked  in  a  permanent  manner ;  and  some 
arrangement  should  be  made  to  re-run  and  mark  this  line, 
whenever  the  State  of  Connecticut  shall  be  ready  to  take  up 
the  matter. 

In  the  report  of  the  Commission  on  the  Topographical 
Survey  and  Map  of  Massachusetts  for  1898,  the  cost  of  re- 
locating and  marking  the  Connecticut  line  was  estimated  to 
be  $14,000,  of  which  one-half  should  be  paid  by  each  State. 
This  estimate  was  based  on  the  cost  of  the  work  which  had 
been  done  by  them  in  relocating  and  marking  the  line  be- 
tween Massachusetts  and  New  York. 
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Amount  paid  into  treasury  by  the  Commission  on  the  Topo- 
graphical Survey  and  Map  of  Massachuselts  from  sale  of 
maps,  etc.,  from  Jan.  1, 1901,  to  June  7, 1901,  inclusive,  .      .  $104  95 

Amount  paid  into  treasury  by  Harbor  and  Land  Commission 
from  sale  of  maps,  etc ,  from  June  8, 1901,  to  Nov.  30, 1901, 
inclusive, 98  41 


Total, 1203  86 

Province  Lands. 

Three  years  ago  the  Legislature  appropriated  $10,000  to 
be  spent  during  the  succeeding  three  years  in  the  improve- 
ment of  the  Province  Lands. 

It  is  now  eight  years  since  the  care  of  the  Province  Lands 
was  committed  to  the  Board  for  reclamation.  In  that  time 
the  Legislature  has  appropriated  $23,000.  With  the  ex- 
penditure of  that  money  about  170  acres  of  the  blowing 
sands  have  been  reclaimed  and  protected  from  movement  by 
the  violence  of  the  winds.  Also  from  that  fund  a  much- 
needed  road,  about  10,200  feet  long,  has  been  built  across 
the  sand  barrens  to  the  Race  Point  life-saving  station,  at  a 
cost  of  about  $3,450,  or  a  little  less  than  34  cents  a  running 
foot. 

The  reports  of  the  superintendent  under  whose  super- 
vision this  work  has  been  performed  have  been  published  in 
the  annual  reports  of  the  Board  from  year  to  year.  Their 
perusal  will  show  the  steady  although  necessarily  slow  im- 
provement which  has  been  effected  during  the  period  of  his 
care. 

The  progress  of  the  work  has  been  viewed  by  scientific 
men  from  the  agrostological  department  at  Washington  and 
elsewhere  with  great  interest.  The  results  have  fully  an- 
swered expectations,  and  the  method  of  reclamation  adopted 
has  met  with  unqualified  approval. 

In  order  to  complete  the  work,  it  will  be  desirable  to  re- 
claim about  115  acres  more  of  the  sand  barrens,  after  which 
there  need  be  no  apprehension  of  danger  from  the  blowing 
of  the  sands  on  the  lands  of  the  Commonwealth.  The 
shrubs  and  young  trees  are  growing  up  among  the  beach 
grass,  and  are  doing  extremely  well. 

The  sum  of  $68.36  has  been  collected  during  the  season, 
and  turned  over  to  the  Treasurer  of  the  Commonwealth. 
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The  appropriation  is  exhausted  to  an  unexpended  balance 
in  the  treasury  of  21  cents,  and,  unless  renewed  at  the  com- 
ing session  of  the  Legislature,  further  improvement  and  care 
of  the  lands  will  have  to  be  discontinued. 

The  report  *  of  the  Superintendent  of  the  Province  Lands 
may  be  found  in  the  Appendix. 

Wrecks. 

Under  chapter  260  of  the  Acts  of  1883,  the  Board  is  au- 
thorized to  remove  wrecks  and  other  obstructions  from  tide 
waters.     The  work  done  during  the  year  is  as  follows :  — 

A  portion  of  a  small  vessel  lying  on  the  water  pipes  of 
the  Metropolitan  Water  Board  was  removed  from  Chelsea 
Creek  in  March  and  April,  under  an  agreement  with  Alfred 
S.  Sorensen,  at  a  cost  of  $50. 

Forty-seven  ancient  piles,  forming  part  of  the  old  bridge 
which  formerly  connected  the  westerly  end  of  Breed's  Island 
with  Chelsea,  and  was  removed  many  years  ago,  were  com- 
plained of  as  causing  an  obstruction  to  navigation  in'Chelsea 
Creek,  and  were  taken  up  in  April,  under  an  agreement  with 
W.  H.  Wyman,  at  a  cost  of  $228. 

A  large  boulder  in  Charles  River,  oppoi»ite  Hoosac  Tunnel 
docks,  liable  to  cause  wrecks,  was  removed  in  May,  under 
an  agreement  with  Geo.  W.  Townsend,  at  a  cost  of  $75. 

On  July  23  a  request  was  received  from  the  city  engineer 
of  Gloucester  for  an  inspection  of  Gloucester  harbor,  with  a 
view  to  removing  certain  ledges  and  boulders  which  were 
obstructing  navigation.  After  a  conference  with  the  city  en- 
gineer, August  15,  it  appeared  that  the  boulders  complained 
of  were  situated  at  the  entrance  to  a  private  slip,  where 
they  obstructed  the  passage  of  vessels  only  to  and  from  that 
particular  wharf;  the  Board  therefore  did  not  consider  it  to 
be  a  case  that  called  for  action  by  the  State.  The  ledges 
complained  of  were  found  to  be  so  large  and  extensive  that 
the  Board  did  not  feel  justified  in  undertaking^their  removal 
without  further  legislation. 

In  September  complaint  was  received  that  in  rebuilding 
the  bridge  in  the  highway  between  Wareham  and  Marion, 

*  See  Appendix  C. 
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over  the  Weweantitt  River,  the  contractor  had  broken  or 
cut  off  the  piles  of  the  old  bridge  at  or  about  the  level  of  low 
water,  and  that  a  considerable  number  of  them  were  a  serious 
obstruction,  and  dangerous  to  small  boats  passing  under  the 
new  bridge.  After  investigation,  the  matter  was  brought  to 
the  attention  of  the  State  Highway  Commission,  under 
whose  direction  the  work  was  being  done,  and  the  obstruc- 
tions were  removed. 

Also  a  large  boulder  projecting  above  the  bottom  of 
Boston  harbor,  at  a  point  about  50  feet  from  the  southerly 
corner  of  Central  wharf,  was  removed  in  October,  under  an 
agreement  with  Geo.  W.  Townsend,  at  a  cost  of  $46. 

The  attention  of  the  Board  was  called  to  the  fact  that  the 
wharf  of  the  Plymouth  Stove  Company  at  Plymouth  was  in 
a  dilapidated  condition,  and  rapidly  being  washed  away  by 
the  sea  into  the  channel.  Upon  notice  to  the  company  that 
injury  threatened  the  channel,  repairs  were  finally  made. 

Surveys. 

The  work  done  by  the  Engineering  Department  during 
the  last  year  has  been  larger  than  that  of  any  previous  year, 
and  the  number  of  employees  has  been  proportionately  in- 
creased during  the  summer  season. 

In  addition  to  the  work  on  the  Commonwealth  flats  at  South 
Boston,  special  surveys  were  made  of  the  mouth  of  Bass 
River  in  Dennis  and  Yarmouth,  Herring  River  in  Harwich, 
and  Apponagansett  harbor  in  Dartmouth,  under  the  Resolves 
of  1901,  with  a  view  to  determining  what  improvements 
could  be  made  at  these  places ;  also  a  survey,  under  chapter 
104  of  the  Resolves  of  1901,  for  the  purpose  of  estimating 
the  probable  cost  of  constructing  a  canal  from  Taunton 
River  to  Boston  harbor,  which  included  the  examination 
and  mapping  of  the  route,  40  miles  long. 

Other  surveys  have  been  made  in  connection  with  the 
general  work  of  the  Board,  as  follows :  — 

In  December,  1900,  the  surveys  of  Bird  Island  shoal,  as  a 
basis  for  making  plans  for  an  anchorage  basin,  were  com- 
pleted. 

December  13,  a  survey  was  made  of  the  area  which 
had  been  dredged  as  a  berth  for  the  nautical  training  ship 
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*'  Enterprise"  at  North  End  Park,  to  ascertain  if  the  exca- 
vation had  been  properly  completed. 

December  19,  a  survey  was  made  to  ascertain  the  amount 
of  filling  which  had  been  placed  by  the  contractor  in  rear  of 
the  concrete  sea  wall  built  at  the  Sand  Hills  in  Scituate. 

In  December,  1900,  and  January,  1901,  surveys  were 
made  of  a  portion  of  Fort  Point  Channel,  from  Congress 
Street  bridge  to  Rowe's  wharf,  preparatory  to  contracting 
for  dredging  to  a  depth  sufficient  to  accommodate  the  in- 
creased size  of  vessels  coming  to  the  wharves  in  this  locality. 
In  May  surveys  of  the  same  territory  were  made  upon  the 
completion  of  the  dredging. 

January  2  and  4,  a  survey  was  made  to  ascertain  the  extent 
of  certain  obstructions  caused  by  piles  in  an  old  bridge  which 
formerly  crossed  Chelsea  Creek,  opposite  Breed's  Island. 

February  5,  levels  were  taken  to  ascertain  the  elevation 
of  the  bench  marks  which  had  been  placed  on  Congress 
Street  bridge  by  the  superintendent,  showing  the  heights 
reached  by  the  water  during  storms. 

In  February,  March  and  April,  the  plane  table  survey  of 
Mystic  River  was  continued,  some  of  the  earlier  sheets  of  the 
river  were  corrected  and  brought  up  to  date  in  locations 
where  extensive  changes  and  improvements  had  been  made, 
and  two  additional  sheets  completed. 

March  25  to  28,  a  survey  was  made  of  the  channel  in 
Plymouth  harbor,  at  the  point  just  south  of  Long  Beach,  with 
a  view  to  straightening  the  channel  by  cutting  off  a  portion 
of  the  bend. 

In  April  and  June,  surveys  were  made  at  Point  Shirley 
and  Shirley  Gut,  preparatory  to  excavating  the  shoaling 
which  had  taken  place,  also  of  the  location  of  the  dredging 
which  had  been  done. 

May  9  to  14,  a  survey  was  made  of  the  channel  of  Win- 
throp  harbor,  to  ascertain  the  location  of  shoals. 

May  16  to  18,  a  survey  was  made  of  the  channel  which 
had  been  excavated  into  West  Bay  at  Osterville,  to  deter- 
mine what  changes  had  taken  place. 

May  27  to  30,  a  survey  was  made  at  Lake  Anthony,  in 
Cottage  City,  as  a  basis  for  planning  the  work  of  excavating 
the  anchorage,  and  of  the  approaches  to  the  landing. 
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May  29,  a  survey  was  made  of  property  on  Chelsea  Creek, 
in  Chelsea,  formerly  owned  by  White,  Holman  &  Co.,  to 
ascertain  the  amount  of  tide  water  which  had  been  displaced. 
June  10  to  12,  a  survey  was  made  of  the  entrance  chanoel 
at  Green  Harbor,  to  determine  what  changes  had  taken 
place. 

June  25  to  27,  a  survey  was  made  of  Stony  beach,  in 
Hull,  preparatory  to  making  plans  for  a  sea  wall  to  protect 
the  beach. 

In  August,  September  and  October  surveys  were  made 
relative  to  the  work  of  improvement  at  Lake  Anthony. 

September  16,  a  survey  was  made  of  the  embankment 
which  the  Old  Colony  Railroad  Company  had  built  across 
South  Bay,  to  ascertain  the  amount  of  tide  water  which  had 
been  displaced  thereby. 

September  19  to  21,  a  survey  was  made  of  Menamsha 
Creek,  in  Chilmark,  to  determine  what  changes  had  taken 
place  since  the  construction  of  jetties  by  the  Commonwealth. 

October  31,  a  survey  was  made  of  shoals  in  Boston  har- 
bor near  Union  wharf. 

Inspections  made  by  the  Board  during  the  Year. 

« 

Commonwealth  flats  at  South  Boston. 

Stony  beach,  in  Hull,  in  company  with  legislative 
committee,  relative  to  proposed  protective  works. 
Boston  harbor  and  proposed   anchorage  ground  at 
Bird  Island  shoal,  in  company   with  legislative 
committee. 
Commonwealth  flats  at  South  Boston. 
Entrance  to  Bass  River,  in  Dennis  and  Yarmouth, 
under  authority  of  chapter  39  of  the  Resolves  of 
1901. 
Jetties  and  channel  at  Osterville,  relative  to  condi- 
tion of  work  done  under  direction  of  the  Board. 
April        9.     Protective  works  on  the  Connecticut  River,  in  H ad- 
ley  and  Northampton. 
April       17.     Commonwealth  flats  at  South  Boston. 
April      25.     Work  in  progress  at  Union  wharf. 
April       29.     Site   of  proposed  structures   in  Buzzards  Bay,   at 

Monument  beach. 
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April      30.     Work  in  progress  on  survey  of  entrance  to  .Bass 

River,  in  Dennis  and  Yarmouth,  authorized  by 
chapter  39  of  the  Resolves  of  1901. 

May      2-3.     Banks  of  the  Connecticut  River,  in  Northampton 

and  Hadley,  with  legislative  committee,  relative 
to  protective  work. 

May         4.     Work  done  at  outlet  of  Maquan  Pond,  in  Hanson. 

May         8.     Wharf  property  of  the  Boston  Fire  Brick  and  Clay 

Retort  Manufacturing  Company  and  the  Boston 
Electric  Light  Company,  at  L  Street,  in  South 
Boston. 

May         9.     Commonwealth  flats  at  South  Boston,  and  proposed 

site  of  Northern  Avenue  and  bridge,  in  company 
with  legislative  committee. 

May        17.     Concrete  sea  wall  on  the  beach  at  the  Sand  Hills,  in 

Scituate,  built  under  direction  of  the  Board ;  also 
other  localities  in  Scituate  where  it  is  desired  to 
have  the  Board  do  certain  work  under  chapter  434 
of  the  Acts  of  1900. 
New  mouth  of  North  River,  in  Scituate. 

May  24-25.     Witchmere  harbor,  in  Harwich,  relative  to  condition 

of  work  done  under  direction  of  the  Board. 
Herring  River,  in  Harwich,  relative  to  improvement 
authorized  by  chapter  66  of  the  Resolves  of  1901. 
Entrance  to  Bass  River. 
Jetties  and  channel  at  West  Bav,  in  Osterville. 

May       28.     Structure  in  tide  water  near  the  railroad  station  at 

West  Manchester,  on  complaint  made  by  property 
owners. 

June         7.     Site  of   proposed  work  of  New  England  Gas  and 

Coke  Company  on  Island  End  River,  in  Everett. 

June       29.     Work  done  by  the  Commonwealth  on  the  Province 

Lands  in  Provincetown. 

July  12-13.     Apponagansett  harbor,  relative  to  survey  authorized 

by  chapter  38  of  the  Resolves  of  1901,  and  Lake 
Anthony,  in  Cottage  City,  relative  to  further 
improvements. 

July       16.     Location  for  canal  near  Brockton,  under  chapter  104 

of  the  Resolves  of  1901. 

July  18-19.     Banks  of  the  Connecticut  River  at  Northampton  and 

Hadley,  relative  to  a  continuation  of  the  protec- 
tive work  in  Hadley  authorized  by  chapter  94  of 
the  Resolves  of  1901. 
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1001. 

July        23.     Stony  beach  in  Hull,  relative  to  location  of  sea  wall 

authorized  by  chapter  483  of  the  Acts  of  1901. 
Location  of  proposed  canal  line  between  Weymouth 
and  Holbrook. 
July        25.     Work  of  filling  the  parkway  on  Charles  River,  near 

Brookline  bridge,  in  Cambridge. 
July       31.     Location  of  proposed  canal  line   between  Taunton 

and  West  Bridgewater. 
Aug.         5.     Structures  in  Lake  Chaubunagungamaug,  in  Webster. 
Aug.         6.     Commonwealth  flats  at  South  Boston. 
Aug.  14-15.    Work    of    setting    buoys    and   dredging    in    Lake 

Anthony,  at  Cottage  City. 
Jetties  and  channel  at  Menamsha  Inlet,  relative  to 

work  done  under  direction  of  the  Board. 
Work  of  placing  a  monument  on  Salisbury  beach, 
marking  the  boundary  line  between  Massachusetts 
and  New  Hampshire. 
Jetties  and  channel  at  West  Bay,  Osterviile,  relative 

to  work  done  under  the  direction  of  the  Board. 
Structures    projecting   beyond   the   harbor  line  on 

Merrimac  River,  in  Haverhill. 
Bridges  over  Weweantitt  River  and  Wankinco  River, 

in  Wareham. 
Protective  work  in  progress  on  the  bank  of  the  Con- 
necticut River  at  Hadley,  under  direction  of  the 
Board,  and  work  done  at  West  Springfield. 
Commonwealth  flats  at  South  Boston. 
Work   done   under  the   direction  of   the  Board  at 
Witchmere  harbor,  in  Harwich ;  entrance  to  Bass 
River,  in  Dennis  and  Yarmouth,  relative  to  further 
surveys. 
Sept.      12.     Lake  Anthony,  in  Cottage  City,  relative  to  work  in 

progress,  under  direction  of  the  Board. 
Sept.      24.     Work  in  progress  on  survey  for  proposed  canal  be- 
tween Taunton  and  Somerset. 
Sept.      26.     Cedar  Pond  and  Dunham  Pond,  in  Carver,  relative 

to  petitions  for  authority  to  take  water  from  said 
ponds  for  flowing  cranberry  bogs. 
Sept.      28.     Protective  work  in  progress  on  the  bank  of  the  Con- 
necticut River  in  Hadley,  under  direction  of  the 
Board. 
Oct.  3.     Ragged  Island  in  Hingham  harbor. 

Oct.        11.     Commonwealth  flats  at  South  Boston. 
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Work  done  by  the  Commonwealth  on  the  Province 
Lands  in  Province  town. 

East  Bay  in  Osterville. 

Property  of  Fore  River  Ship  and  Engine  Company, 
on  Weymonth  Fore  River,  in  Quincy. 

Commonwealth  flats  at  South  Boston. 

Structures  and  sites  of  proposed  sewer  outlets  in 
Plymouth  harbor. 
Oct.        26.     Protective  work  in  progress  on  the  bank  of  the  Con- 
necticut River  in  Hadiey,  under  direction  of  the 
Board. 

■ 

Nov.         9.     Mouth  of  Scorton  harbor,  in  Sandwich,  relative  to 

condition  of  work  done  under  authority  of  chapter 
442  of  the  Acts  of  1898. 

Licenses  granted  during  the  Year. 

NOS. 

2434.  Petition  of  Jens  Bertelsen  and  John  P.  Petersen  for  license 

to  fill  solid  in  Boston  harbor  at  East  Boston.  Granted 
Dec.  8,  1900. 

2435.  Petition  of  the  Boston  <&  Albany  Railroad,  the  New  York 

Central  &  Hudson  River  Railroad  Company,  lessee,  for 
license  to  reconstruct  a  portion  of  the  westerly  side  of  its 
Pier  No.  1  in  Boston  harbor  at  East  Boston.  Granted 
Dec.  4,  1900. 

2436.  Petition  of  the  Suburban  Gas  and  Electric  Company  for 

license  to  build  and  maintain  a  pile  wharf,  construct  a 
crib,  lay  pipes  and  dredge  a  basin  in  Chelsea  Creek  in  the 
town  of  Revere.     Granted  Dec.  27,  1900. 

2437.  Petition  of   the  Lynn   <&  Boston  Railroad  Company  for 

license  to  dump  snow  and  ice  into  Mystic  River  from 
Chelsea  bridge  over  the  north  channel  of  said  river. 
Granted  Jan.  7,  1901. 

2438.  Petition  of  Matthew  J.  Connors  and  James  E.  Cavanagh 

for  license  to  build  and  maintain  a  pile  wharf  and  dredge 
a  channel  in  Weymouth  Fore  River  at  Hough's  Neck  in 
the  city  of  Quincy.     Granted  Jan.  7,  1901. 

2439.  Petition  of  Michael  J.  Kane  for  license  to  build  and  main- 

tain an  ice  run  in  Dorothy  Pond  in  the  town  of  Millbury. 
Granted  Jan.  7,  1901. 

2440.  Petition  of  Hannah  G.  Shaw  for  license  to  build  and  main- 

tain retaining  walls  and  fill  solid  in  East  River  in  the  town 
of  Wareham.     Granted  Jan.  7,  1901. 
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2441.  Petition  of  Nathan  F.  Tufts  and  others  for  license  to  build  a 

bulkhead  and  fill  solid  in  Mystic  River,  adjoining  Charles- 
town  Park,  in  the  city  of  Boston.     Granted  Jan.  7,  1901. 

2442.  Petition  of  the  Boston  <&  Albany  Railroad,  the  New  York 

Central  &  Hudson  River  Railroad  Company,  lessee,  for 
license  to  widen  and  extend  its  Pier  No.  7  in  Boston  har- 
bor at  East  Boston.     Granted  Jan.  7,  1901. 

2443.  Petition  of  Henry  W.  Smith  for  license  to  build  a  bulkhead 

and  fill  solid  in  Chelsea  Creek,  adjoining  Marginal  Street, 
in  the  city  of  Chelsea.     Granted  Jan.  7,  1901. 

2444.  Petition  of  Cashman  Brothers  for  license  to  build  a  bulk- 

head and  pile  fenders,  to  extend  wharf  and  fill  solid  in 
Merrimac  River  in  the  city  of  Newburyport.  Granted 
Jan.  7,  1901. 

2445.  Petition  of  Albin  Leal  Richards  for  license  to  fill  solid  in 

Mystic  River  at  his  wharf  adjoining  Med  ford  Street  in 
the  city  of  Boston.     Granted  Jan.  9,  1901. 

2446.  Petition  of  Henry  H.  Fay  for  license  to  build  and  maintain 

a  wharf,  partly  solid  and  partly  on  piles,  in  Wood's  Hole 
Great  Harbor,  at  Wood's  Hole  in  the  town  of  Falmouth. 
Granted  Jan.  11,  1901. 

2447.  Petition  of  Willard  Howland  for  license  to  fill  solid  and 

build  a  pile  platform  in  Chelsea  Creek  at  East  Boston. 
Granted  Jan.  25,  1901. 

2448.  Petition  of  the  Trustees  of  Fiske  Wharf  and  Warehouse 

Trust  for  license  to  build  a  bulkhead  and  pile  structure 
and  fill  solid  in  a  dock  adjoining  Fiske  wharf  in  the  city 
of  Boston.     Granted  Feb.  4,  1901. 

2449.  Petition  of  the  Board  of  Metropolitan  Sewerage  Commis- 

sioners for  approval  of  plans  for  constructing  a  sea  wall 
and  pile  platform,  and  for  filling  solid  in  Chelsea  Creek 
at  East  Boston,  as  authorized  by  chapter  439  of  the  Acts 
of  1899.     Granted  Feb.  28,  1901. 

2450.  Petition  of  the  Boston  Electric  Light  Company  for  approval 

of  plans  for  laying  a  cable  across  Fort  Point  Channel  at 
Dover  Street  bridge  in  the  city  of  Boston,  under  author- 
ity of  chapter  249  of  the  Acts  of  1898.  Granted  Feb. 
28,  1901. 

2451.  Petition  of  the  Board  of  Metropolitan  Park  Commissioners 

for  license  to  excavate,  fill  solid  and  change  the  south- 
westerly shore  line  of  Charles  River,  in  the  city  of  Bos- 
ton, from  near  Boylston  Street  bridge  to  a  point  opposite 
the  Cambridge  Hospital  grounds.    Granted  Feb.  28, 1901. 
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2452.  Petition  of  the  city  of  Boston  for  license  to  build  a  pile 

wharf  for  the  support  of  a  coal  shed  in  Boston  harbor  at 
the  South  Ferry  in  East  Boston.     Granted  Feb.  28, 1901. 

2453.  Petition  of  the  Metropolitan  Steamship  Company  for  license 

to  widen  and  extend  Union  wharf  on  piles  in  Boston  har- 
bor in  the  city  of  Boston.    Granted  Feb.  28,  1901. 

2454.  Petition  of  Job  L.  Cole  for  license  to  build  and  maintain 

an  ice  run  in  Fresh  Pond  in  the  town  of  Plymouth. 
Granted  Feb.  28,  1901. 

2455.  Petition  of  the  Boston  Fire  Brick  and  Clay  Retort  Manu- 

facturing Company  for  license  to  extend  two  pile  wharves 
and  fill  solid  in  Boston  harbor,  near  the  Reserved  Chan- 
nel at  South  Boston.     Granted  March  7,  1901. 

2456.  Petition  of  Edward  W.  Chadwick  for  license  to  extend  his 

pile  pier  in  Edgartown  harbor  at  Cbappaquiddick  in  the 
town  of  Edgartown.     Granted  March  7,  1901. 

2457.  Petition  of  the  Massachusetts  Pipe  Line  Gas  Company  for 

approval  of  plans  for  building  pile  structures  and  laying  a 
gas  main  in,  over  and  under  Island  End  River  in  the 
cities  of  Everett  and  Chelsea,  under  authority  of  chapter 
537  of  the  Acts  of  1896.     Granted  March  7,  1901. 

2459.  Petition  of  the  South  Bay  Company  for  license  to  fill  solid 

in  South  Bay  in  the  city  of  Boston.  Granted  March  15, 
1901. 

2460.  Petition  of  the  Hanley  Construction  Company  for  license  to 

build  and  maintain  a  wharf,  partly  solid  and  partly  on 
piles,  on  Town  River  in  the  city  of  Quincy.  Granted 
March  18,  1901. 

2461.  Petition  of  the  Boston  &  Albany  Railroad,  the  New  York 

Central  &  Hudson  River  Railroad  Company,  lessee,  for 
license  to  rebuild  its  sea  wall  at  the  head  of  Dock  No.  1 , 
Grand  Junction  wharves,  at  East  Boston.  Granted  March 
18,  1901. 

2462.  Petition  of  the  city  of  Boston  for  license  to  widen  Alford 

Street  by  filling  solid,  and  to  riprap  the  slope  of  said 
filling  in  Mystic  River  in  the  city  of  Boston.  Granted 
March  18,  1901. 

2463.  Petition  of  Thomas  E.  Reed  for  license  to  widen  and  extend 

his  wharf,  on  piles,  in  Gloucester  harbor  in  the  city  of 
Gloucester.     Granted  March  18,  1901. 

2464.  Petition  of  Catherine  A.  Meston  for  license  to  build  and 

maintain  a  pier  in  Mattapoisett  harbor  in  the  town  of 
Mattapoisett.     Granted  March  18,  1901. 
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2465.  Petition  of  the  New  Bedford  <&  Onset  Street  Railway  Com- 

pany for  license  to  fill  solid  in  Wareham  River  in  the 
town  of  Wareham.     Granted  March  20,  1901. 

2466.  Petition  of  Julia  W,  Lowry  for  license  to  build  and  main- 

tain a  pile  pier  and  float  stage  in  Buzzards  Bay  at 
Josiah's  Point  in  the  town  of  Wareham.  Granted 
March  25,  1901. 

2467.  Petition  of  Frederic  S.  Goodwin  for  license  to  extend  his 

wharf,  on  piles,  in  Boston  harbor  at  East  Boston.  Granted 
March  29,  1901. 

2468.  Petition  of  the  Providence  <fc  Fall  River  Street  Railway 

Company  for  license  to  build  a  pile  bridge  across  Palmer's 
River  and  to  fill  solid  in  adjacent  creeks  in  the  town  of 
Swansea.     Granted  April  3,  1901. 

2469.  Petition  of  the  Boston  &  Albany  Railroad,  the  New  York 

Central  &  Hudson  River  Railroad  Company,  lessee,  for 
license  to  enlarge  its  Pier  No.  1  and  Dock  No.  2  and 
build  a  sea  wall  and  pile  platform  in  Boston  harbor  at 
East  Boston.     Granted  April  4,  1901. 

2470.  Petition  of   the   Trustees  of    the   Hingham   and  Quincy 

Bridges  for  license  to  widen  a  portion  of  the  present 
bridge  on  Weymouth  Back  River  in  the  town  of  Hing- 
ham.    Granted  April  4,  1901. 

2471.  Petition  of  the  town  of  Ipswich  for  license  to  build  a  sea 

wall  and  fill  solid  in  Ipswich  River  in  the  town  of  Ipswich. 
Granted  April  5,  1901. 

2472.  Petition  of  the  city  of  Boston  for  license  to  rebuild  the  piers 

and  wharves,  on  piles,  at  the  East  Boston  landing  of  the 
South  Ferry  in  Boston  harbor.     Granted  April  15,  1901. 

2473.  Petition  of  the  Metropolitan  Water  and  Sewerage  Board 

for  approval  of  plans  for  laying  pipes  in  Boston  harbor 
from  Nut  Island,  building  a  pile  wharf  and  constructing 
embankments,  in  the  city  of  Quincy  and  town  of  Hull,  as 
directed  by  chapter  424  of  the  Acts  of  1899.  Granted 
April  17,  1901. 

2474.  Petition  of  William  H.  Norton  for  license  to  build  and 

maintain  a  pile  pier  in  fklgartown  harbor  in  the  town  of 
Edgartown.     Granted  April  17,  1901. 

2475.  Petition  of  the  Massachusetts  Highway  Commission,  act- 

ing under  authority  of  chapter  497  of  the  Acts  of  1894 
and  acts  amendatory  thereto,  for  license  to  rebuild  two 
bridges  over  the  Weweantitt  River  in  the  towns  of  Marion 
and  Wareham.     Granted  April  30,  1901. 
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2476.  Petition  of    Frank    Stan  wood   for  license   to   extend  his 

wharf,  on  piles,  in  Gloucester  harbor  in  the  city  of 
Gloucester.     Granted  April  30,  1901. 

2477.  Petition  of  the  Board  of  Park  Commissioners  of  Arlington 

for  license  to  build  a  dam,  sluiceway  and  screen  at  the 
mouth  of  Mill  Brook  at  Mystic  Lake  in  the  town  of 
Arlington.     Granted  April  30,  1901. 

2478.  Petition  of  the  town  of  Marblehead  for  license  to  build  a 

sea  wall  and  fill  solid  in  Nick's  Cove  in  the  town  of 
Marblehead.     Granted  May  3,  1901. 

2479.  Petition  of  the  town  of  Bourne  for  license  to  build  a  sea 

wall  and  fill  solid  in  Cohasset  Narrows  in  the  town  of 
Bourne.     Granted  May  3,  1901. 

2480.  Petition  of  William  F.  Macy  and  John  P.  Fitts  for  license 

to  build  and  maintain  a  pile  wharf  in  Quincy  Bay  at 
Hough's  Neck  in  the  city  of  Quincy,  and  to  dredge  a 
basin  and  channel  leading  to  said  wharf.  Granted  May 
3,  1901. 

2481.  Petition  of  Alfred  S.  Sorensen  for  license  to  build  a  wharf, 

partly  solid  and  partly  on  piles,  in  Chelsea  Creek,  ad- 
joining Marginal  Street  in  the  city  of  Chelsea.  Granted 
May  10,  1901. 

2482.  Petition  of  George  H.  Richards  and   Howard   Stockton, 

trustees  of  the  Toby  Club,  for  license  to  build  and  main- 
tain a  pile  wharf,  ways,  dolphins  and  landing  float,  and 
to  dredge  in  Buzzards  Bay  at  Monument  beach  in  the 
town  of  Bourne.     Granted  May  10,  1901. 

2483.  Petition  of  the  Corinthian  Yacht  Club  for  license  to  build 

and  maintain  a  wharf  and  landing  stage  in  Marblehead 
harbor  at  Marblehead  Neck  in  the  town  of  Marblehead. 
Granted  May  10,  1901. 

2484.  Petition  of  William   H.    Moore   and  Edwin  C.  Swift  for 

license  to  build  and  maintain  a  pile  pier  and  float,  also  to 
lay  and  maintain  an  iron  pipe  for  drainage  purposes  in 
Salem  harbor  in  the  city  of  Beverly.  Granted  May  10, 
1901. 

2485.  Petition  of  Albin  Leal  Richards  for  license  to  fill  solid  and 

extend  his  wharf,  on  piles,  in  Mystic  River  in  the  city  of 
Boston.     Granted  May  10,  1901. 

2486.  Petition  of  the  city  of  Cambridge,  by  its  Board  of  Park 

Commissioners,  for  license  to  fill  solid  in  Charles  River, 
between  points  240  feet  east  and  670  feet  west  of  Putnam 
Avenue.     Granted  May  10,  1901. 
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2487.  Petition  of  Benjamin  F.  Brown,  trustee,  the  heirs  of  Nancy 

Lennon,  Henry  O.  Marcy,  Jennie  G.  Carter,  Noah  S. 
King,  James  A.  Norcross  and  Orlando  W.  Norcross,  for 
license  to  fill  solid  in  Charles  River  between  land  of  the 
Boston  &  Albany  Railroad  Company  and  land  of  Charles 
H.  Souther  and  others  in  the  city  of  Cambridge.  Granted 
May  10,  1901. 

2488.  Petition  of  the  city  of  Boston  for  license  to  repair  and 

reconstruct  the  draw  landing  and  fender  on  the  South 
Boston  side  of  Mt.  Washington  Avenue  bridge  on  Fort 
Point  Channel.     Granted  May  10,  1901. 

2489.  Petition   of    Eugene    T.    Adams    and    James    F.    Ring, 

co-partners  under  the  firm  name  of  Simonds  &  Adams, 
for  license  to  build. a  sea  wall  and  fill  solid  in  Merrimac 
River  in  the  city  of  Haverhill.     Granted  May  13,  1901. 

2490.  Petition  of  Reed  &  Gamage  for  license  to  build  and  main- 

tain a  pile  wharf  in  Gloucester  harbor  in  the  city  of 
Gloucester.     Granted  May  14,  1901. 

2491.  Petition  of  George  F.  Welch  for  license   to  widen   and 

extend  his  wharf  in  Scituate  harbor  in  the  town  of  Scit- 
uate.     Granted  May  14,  1901. 

2492.  Petition  of  Samuel  W.  K.  Brooks  for  license  to  rebuild, 

widen  and  extend  his  wharf,  on  piles,  and  to  build  launch 
ways  in  Boston  harbor  at  Harbor  View,  East  Boston. 
Granted  May  16,  1901. 

2493.  Petition  of  the  city  of  Boston  for  license  to  drive  additional 

piles  in  the  middle  pier  of  the  North  Ferry,  Boston  land- 
ing.    Granted  May  27,  1901. 

2494.  Petition  of  the  Gloucester  Fish  Drying  Company  for  license 

to  build  and  maintain  a  pile  pier  on  Annisquam  River  in 
the  city  of  Gloucester.     Granted  May  27,  1901. 

2495.  Petition  of  Robert  W.  Emmons,  2d,  for  license  to  build 

and  maintain  two  pile  piers  and  floats  in  Buzzards  Bay  at 
Mashnee  Island.     Granted  June  3,  1901. 

2496.  Petition  of  the  town  of  Wareham  for  license  to  rebuild  and 

widen  the  highway  bridge  across  the  Wankinco  River  at 
Wareham  Narrows.     Granted  June  8,  1901. 

2497.  Petition  of  the  New  Bedford  &  Onset  Street  Railway  Com- 

pany for  approval  of  plans  for  building  a  pile  bridge 
over  the  Wareham  River  at  the  Narrows,  below  the 
present  highway  bridge  and  westerly  of  and  adjacent  to 
the  location  of  the  New  York,  New  Haven  &  Hartford 
Railroad  Company,  as  authorized  by  chapter  132  of  the 
Acts  of  1901.     Granted  June  5,  1901. 
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2498.  Petition  of  the  Brockton  <&  Plymouth  Street  Railway  Com- 

pany for  license  to  build  and  maintain  a  ranway,  on 
piles,  and  a  float  in  Little  Sandy  Bottom  Pond  in  the 
town  of  Pembroke.     Granted  June  5,  1901. 

2499.  Petition  of  the  town  of  Marblebead  for  license  to  build  a 

wharf  in  Marblebead  harbor  at  Red  Stone  Cove.  Granted 
June  12,  1901. 

2500.  Petition  of  Jennie  W.  Bliss  for  license  to  build  and  main- 

tain a  pile  pier  and  float  in  Marion  hai1l)or  in  the  town  of 
Marion.     Granted  June  12,  1901. 

2501.  Petition  of  the  Soule  Mill  for  license  to  build  bulkheads  and 

fill  solid  in  Acushnet  River  in  the  city  of  New  Bedford. 
Granted  June  14,  1901. 

2502.  Petition  of  the  Board  of  Public  Works  of  the  city  of  New 

Bedford  for  license  to  build  and  maintain  a  six-foot  brick 
sewer,  on  piles,  in  Acushnet  River,  in  extension  of  the 
sewer  built  in  Sawyer  Street,  in  the  city  of  New  Bedford. 
Granted  June  14,  1901. 

2503.  Petition  of  Edwin  A.  Grozier  for  license  to  build  and  main- 

tain a  boat  house  on  piles  at  the  south-easterly  end  of 
Central  wharf  in  Provincetown  harbor  in  the  town  of 
Provincetown.     Granted  June  14,  1901. 

2504.  Petition    of    the   Middleborough,   Wareham   &   Buzzards 

Bay  Street  Railway  Company  for  approval  of  plans 
for  building  a  pile  bridge  over  Swift's  River  at  Point 
Independence  in  the  town  of  Wareham,  as  authorized 
by  chapter  344  of  the  Acts  of  1901.  Granted  June  19, 
1901. 

2505.  Petition  of  the  Middleborough,  Wareham  &  Buzzards  Bay 

Street  Railway  Company  for  approval  of  plans  for  build- 
ing a  pile  bridge  over  Buttermilk  Bay  in  the  towns  of 
Wareham  and  Bourne,  as  authorized  by  chapter  344  of 
the  Acts  of  1901.     Granted  June  19,  1901. 

2506.  Petition  of  the  Brockton  &  Plymouth  Street  Railway  Com- 

pany for  license  to  place  poles  in  Plymouth  harbor  in  the 
town  of  Plymouth,  for  the  purpose  of  an  overhead  trans- 
mission line.     Granted  June  20,  1901. 

2507.  Petition  of  the  Edison  Electric  Illuminating  Company  of 

Boston  for  license  to  build  a  sea  wall  and  fill  solid  in 
Fort  Point  Channel  in  the  city  of  Boston.  Granted  June 
24,  1901. 

2508.  Petition  of  Henry  A.  Leonard,  trustee,  for  license  to  build 

a  wharf  in  Buzzards  Bay  in  the  town  of  Dartmouth. 
Granted  June  26,  1901. 
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2509.  Petition  of  Grace  F.  Allen  for  license  to  build  a  pile  pier  in 

Little  Sandy  Bottom  Pond  in  the  town  of  Pembroke. 
Granted  June  26,  1901. 

2510.  Petition  of  James  F.  Smith,  trustee,  for  license  to  build  and 

maintain  a  pile  pier  in  Priest's  Cove  at  Pope  beach  in  the 
town  of  Fairhaven.     Granted  June  26,  1901. 

2511.  Petition  of  the  East  Boston  Athletic  Association  Boat  Club 

for  license  to  drive  piles  for  the  support  of  a  boat  house 
in  Chelefea  Creek,  adjoining  Meridian  Street  bridge  at 
East  Boston,  and  to  maintain  runways,  a  float  and  a 
floating  bath  house.     Granted  June  26,  1901. 

2512.  Petition  of  Felix  Rackemann  for  license  to  build  and  main- 

tain a  pile  pier  and  floats  in  Eatama  Bay  in  the  town  of 
Edgartown.     Granted  July  3,  1901. 

2513.  Petition  of  the  Misery  Island  Club  for  license  to  build  and 

maintain  a  pile  pier  and  float  in  Salem  harbor  at  Misery 
Island.     Granted  July  3,  1901. 

2514.  Petition  of  Cornelia  S.  Chapin  for  license  to  build  a  pile 

pier  in  Edgartown  harbor  in  the  town  of  Edgartown. 
Granted  July  3,  1901. 

2515.  Petition  of  the  Edison  Electric  Illuminating  Company  of 

Boston  for  license  to  extend  its  wharf,  on  piles,  on  Fort 
Point  Channel  in  the  city  of  Boston.  Granted  July  3, 
1901. 

2516.  Petition   of    the    Metropolitan    Steamship    Company    for 

license  to  build  a  sea  wall  and  to  remove  a  portion  of 
Union  wharf  in  Boston  harbor  in  the  city  of  Boston. 
Granted  July  3,  1901. 

2517.  Petition  of  the  estate  of  John  Manners  for  license  to  build 

a  timber  wharf  and  fill  solid  in  Merrimac  River  in  the 
city  of  Haverhill.     Granted  July  8,  1901. 

2518.  Petition  of   the  city  of  Haverhill  for  license  to  build  a 

timber  wharf  and  fill  solid  in  Merrimac  River  in  the  city 
of  Haverhill.     Granted  July  8,  1901. 

2519.  Petition  of  Stefano  Gardella  for  license  to  build  a  timber 

wharf  and  fill  solid  in  Merrimac  River  in  the  city  of 
Haverhill.     Granted  July  8,  1901. 

2520.  Petition  of  the  city  of  Boston  for  approval  of  plans  for 

building  a  temporary  foot-bridge  and  fender  across  Fort 
Point  Channel  at  Broadway  bridge,  under  authority  of 
.    chapter  452   of   the   Acts  of    1900.     Granted^uly  8, 
1901. 
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2521.  Petition  of  the  East  Boston  Gas  Company  for  approval  of 

plans  for  building  a  pile  structure  for  the  support  of  a 
gas  main  across  Chelsea  Creek  in  the  city  of  Boston 
and  town  of  Winthrop,  under  authority  of  chapter  228 
of  the  Acts  of  1901.     Granted  July  10,  1901. 

2522.  Petition  of  the  Board  of  Metropolitan  Park  Commissioners 

for  license  to  fill  solid  in  Charles  River  and  change  the 
northerly  shore  line  in  the  town  of  Watertown,  between 
points  2,500  and  3,900  feet  westerly  from  North  Beacon 
Street  bridge;     Granted  July  16,  1901. 

2523.  Petition  of  the  United  States  Steel  Company  for  license  to 

build  a  bulkhead  and  fill  solid  in  a  creek  flowing  into 
Maiden  River  in  the  city  of  Everett.  Granted  July  18, 
1901. 

2524.  Petition  of  Alice  Y .  McAloon  for  license  to  build  and  main- 

tain a  pile  pier  and  float  stage  in  Buzzards  Bay  at  Long 
Neck  in  the  town  of  Wareham.    Granted  July  18,  1901. 

2525.  Petition  of  the  Philadelphia  &  Reading  Coal  and  Iron  Com- 

pany for  license  to  build  a  sea  wall  and  fill  solid  in  a  dock 
on  Acushnet  River  in  the  city  ot  New  Bedford.  Granted 
July  29,  1901. 

2526.  Petition  of  the  New  Bedford  Gas  and  Edison  Light  Com- 

pany for  license  to  build  a  sea  wall  and  fill  solid  in  a  dock 
on  Acushnet  River  in  the  city  of  New  Bedford.  Granted 
July  29,  1901. 

2527.  Petition  of  the  Quincy  Electric  Light  and  Power  Company 

for  license  to  extend  its  wharf,  on  piles,  and  to  dredge  in 
Town  River  in  the  city  of  QuiUcy.    Granted  July  29, 1901. 

2528.  Petition  of  Caroline  E.  Bates  for  license  to  build  a  pier  in 

Buzzards  Bay  in  the  town  of  Dartmouth.  Granted  July 
29,  1901. 

2529.  Petition  of  the  West  End   Street  Railway  Company  for 

license  to  build  bulkheads  and  fill  solid  in  Chelsea  Creek 
at  East  Boston.     Granted  July  31,  1901. 

2530.  Petition  of   the  West  End   Street  Railway  Company  for 

license  to  build  a  sea  wall  or  bulkhead  and  pile  wharf 
and  fill  solid  in  Mystic  River  at  Charlestown  in  the  city 
of  Boston.     Granted  July  31,  1901. 

2531 .  Petition  of  the  Boston  Elevated  Railway  Company  for  license 

to  build  a  sea  wall  and  concrete  piers,  fill  solid,  widen  its 
wharf  on  piles,  and  dredge  in  Boston  harbor  at  Lincoln 
wharf  in  the  city  of  Boston.     Granted  July  31,  1901* 
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2582.  Petition  of  Edward  N.  Pigot  for  licenBe  to  baiid  and  main- 
tain a  pile  pier  and  float  in  Bazzards  Bay  in  the  town  of 
Wareham.     Granted  Sept.  10,  1901. 

2533.  Petition  of  Arthur  M.  Phillips  for  license  to  build  and  main- 

tain a  pile  pier  and  float  stage  in  Onset  Bay  in  the  town 
of  Wareham.     Granted  Sept.  10,  1901. 

2534.  Petition  of  the  Beacon  Park  Company  for  license  to  main- 

tain a  pile  and  timber  wharf,  also  a  pile  wharf  and  floats, 
in  Lake  Chaubunagungamaug  in  the  town  of  Webster. 
Granted  Sept.  10,  1901. 

2535.  Petition  of  Robert  G.  Shaw  for  license  to  build  and  main- 

tain a  pile  wharf  in  Vineyard  Haven  harbor  at  West  Chop 
in  the  town  of  Tisbury.     Granted  Sept.  10,  1901. 

2536.  Petition  of  the  Hanley  Construction  Company  for  license 

to  build  pile  structures  in  Town  River  in  the  city  of 
Quincy.    Granted  Sept.  10,  1901. 

2537.  Petition  of  the  city  of  Gloucester  for  approval  of  plans  for 

laying  a  water  pipe  across  Squam  River  in  the  city  of 
Gloucester,  under  authority  of  chapter  451  of  the  Acts  of 
1895.     Granted  Sept.  23,  1901. 

2538.  Petition  of  the  Boston  &  Albany  Railroad,  the  New  York 

Central  &  Hudson  River  Railroad  Company,  lessee,  for 
license  to  remove  Pier  No.  3,  Grand  Junction  wharves, 
and  to  enlarge  and  reconstruct  Pier  No.  4  and  adjoining 
dock,  in  Boston  harbor  at  East  Boston.  Granted  Sept. 
23,  1901. 

2539.  Petition  of  the  city  of  Boston  for  approval  of  plans  for 

building  a  temporary  foot-bridge  across  Fort  Point  Chan- 
nel at  Broadway  bridge  in  the  city  of  Boston,  under 
authority  of  chapter  452  of  the  Acts  of  1900.  Granted 
Sept.  25,  1901. 

2540.  Petition  of  Robert  Treat  Paine,  2d,  trustee,  for  license  to 

build  a  boat  landing  in  Massachusetts  Bay  in  the  town  of 
Manchester.     Granted  Sept.  25,  1901. 

2541.  Petition  of  David  B.  Newcomb,  Jr.,  for  license  to  build 

a  sea  wall  or  dam  across  the  entrance  to  a  dock  in  Sandy 
Bay  in  the  town  of  Rockport.     Granted  Oct.  2,  1901. 

2542.  Petition  of  Albert  C.  Burrage  for  license  to  build  a  pile 

wharf  in  Boston  harbor  at  Bumkin  Island  in  the  town  of 
Hull.     Granted  Oct.  2,  1901. 

2543.  Petition  of  the  town  of  Dartmouth  for  approval  of  plans 

for  reconstructing  the  bridge  over  the  Apponagansett 
River  at  the  village  of  South  Dartmouth,  under  authority 
of  chapter  384  of  the  Acts  of  1901.     Granted  Oct.  2, 1901. 
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2544.  Petition  of  the  Orient  Heights  Yacht  Clab  for  license  to 

drive  piles  in  Boston  harbor  at  East  Boston,  for  the  sup- 
port of  a  club  house.     Granted  Oct.  3,  1901. 

2545.  Petition  of  the  Boston,  Revere  Beach  &  Lynn  Railroad 

Ciompany  for  license  to  fill  solid  a  portion  of  its  pile 
bridge,  to  rebuild  a  portion  of  the  same  and  construct 
a  double-track  trestle,  in  Crystal  Cove  in  the  town  of 
Winthrop.    Granted  Oct.  7,  1901. 

2546.  Petition  of  the  county  commissioners  of  Norfolk  County 

for  approval  of  plans  for  constructing  a  bridge,  with 
approaches,  across  Weymouth  Fore  River,  substantially 
replacing  the  present  bridge  at  Quincy  Point,  under 
authority  of  chapter  456  of  the  Acts  of  1900.  Granted 
Oct.  9,  1901. 

2547.  Petition  of  Robert  Winsor  for  license  to  build  and  maintain 

a  pile  pier  and  float  and  a  marine  railway,  also  to  fill 
solid,  in  Red  Brook  harbor  at  Rocky  Island  in  the  town  of 
Bourne.     Granted  Oct.  10,  1901. 

2548.  Petition  of  the  East  Boston  Dry  Dock  Company  for  license 

to  widen  and  rebuild,  on  piles,  a  portion  of  its  northerly 
pier  in  Boston  harbor  at  East  Boston.  Granted  Oct.  10, 
1901. 

2549.  Petition  of  the  Boston  Elevated  Railway  Company  for  license 

to  dump  snow  and  ice  into  tide  waters.  Granted  Oct. 
29,  1901. 

2550.  Petition  of  the  Union  Freight  Railroad  Company  for  license 

to  dump  snow  and  ice  into  Charles  River  from  the  yard 
of  the  Fitchburg  Railroad  Company  at  the  foot  of  Haver- 
hill Street  in  the  city  of  Boston.    Granted  Oct.  29,  1901. 

2551.  Petition  of  Peter  T.  Fallon  and  others  for  license  to  build 

a  sea  wall  and  fill  solid  in  Town  River  in  the  city  of 
Quincy.     Granted  Oct.  29,  1901. 

2552.  Petition  of  Ensign  E.  Tewksbury  and  others  for  license  to 

fill  solid  in  the  basin  north  of  Washington  Avenue  in  the 
town  of  Winthrop.     Granted  Oct.  30,  1901. 

2553.  Petition  of  the  Middleborough,  Wareham  &  Buzzards  Bay 

Street  Railway  Company  for  license  to  extend  the  east- 
erly abutment  of  the  bridge  across  Swift's  River  at  Point 
Independence  in  the  town  of  Wareham.  Granted  Nov.  5, 
1901. 
2.554.  Petition  of  the  New  Bedford  Yacht  Club  for  license  to 
build  and  maintain  a  pile  pier  and  float  stage  in  Appona- 
gansett  harbor  in  the  town  of  Dartmouth.  Granted 
Nov.  5,  1901. 
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2555.  Petition  of  the  county  commissioners  of  Essex  County  for 

approval  of  plans  for  constructing  a  new  bridge  and 
approaches  across  Merrimac  River  between  the  city  of 
Newburyport  and  the  town  of  Salisbury,  under  the  pro- 
visions of  chapter  483  of  the  Acts  of  1896  and  chapters 
517  and  526  of  the  Acts  of  1901.    Granted  Nov.  8, 1901. 

2556.  Petition  of  the  city  of  Boston  for  license  to  dump  snow  and 

ice  into  tide  waters.     Granted  Nov.  11,  1901. 

2557.  Petition  of  the  Fore  River  Ship  and  Engine  Company  for 

license  to  build  wharves,  piers,  marine  railway,  and  to 
fill  solid  and  dredge  in  Weymouth  Fore  River  and  Benfs 
Creek  in  the  city  of  Quincy.     Granted  Nov.  14,  1901. 

2558.  Petition  of  the  Boston  &  Maine  Railroad  for  license  to  ex- 

tend Pier  No.  5,  Hoosac  Tunnel  docks,  on  piles,  on 
Charles  River  in  the  city  of  Boston.  Granted  Nov.  27, 
1901. 

Petitions  denied. 

On  Dec.  19,  1900,  in  the  matter  of  the  petition  of  Albin 
Leal  Richards  for  license  to  build  two  pile  wharves  and  a 
bulkhead,  and  to  fill  solid  on  Mystic  River  in  Charlestown, 
the  Board  declined  to  grant  a  license  in  the  manner  and  form 
requested  by  the  petitioner,  but  subsequently  a  license  was 
granted  in  modified  form,  upon  filing  an  amended  plan. 

On  January  16,  S.  A.  Thayer  and  Wm.  M.  Stetson,  peti- 
tioners for  license  to  fill  solid  in  Great  Pond  in  the  town  of 
Braintree,  were  granted  leave  to  withdraw,  as  the  town, 
represented  by  the  selectmen,  and  the  water  board,  opposed 
the  granting  of  a  license,  on  the  ground  that  the  Legislature 
has  authorized  the  use  of  the  waters  of  this  pond  for  domes- 
tic purposes  and  that  the  granting  of  the  desired  license 
would  be  detrimental  to  public  interests. 

On  February  11,  Walter  S.  Gordon,  petitioner  for  lease 
of  an  island  in  Morse's  Pond  in  Wellesley,  was  given  leave 
to  withdraw,  as  the  granting  of  an  exclusive  use  of  the  same 
would  be  contrary  to  public  policy. 

On  April  12,  the  Board  refused  to  authorize  the  Bay  State 
Dredging  Company  to  dump  material  dredged  from  Nan- 
tasket  Channel  on  flats  lying  between  White  Head  and 
Strawberry  Hill,  in  Hull,  being  of  the  opinion  that  the 
material  should  be  dumped  at  sea. 
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On  April  30,  the  Board  declined  to  lease  an  island  in  the 
town  of  Billerica. 

On  May  13,  the  Board  declined  to  permit  the  removal  of 
material  from  Green  Island  in  Boston  harbor. 

On  June  4»  the  Board  declined  to  permit  the  removal  of 
material  from  a  beach  in  Marblebead  harbor. 

On  June  12,  George  L.  Stacy,  petitioner  for  license  to 
build  a  wall  and  fill  solid  in  Wonson's  Cove,  in  Gloucester, 
was  granted  leave  to  withdraw,  the  title  of  the  petitioner  to 
the  land  in  question  being  in  dispute. 

On  July  1,  the  Board,  acting  with  the  Railroad  Commis- 
sioners, as  a  joint  Board,  refused  to  grant  the  petition  of  the 
Boston,  Cape  Cod  &  New  York  Canal  Company  for  author- 
ity to  issue  stock  and  bonds,  as  previously  stated  on  page  56. 

On  August  1,  the  Board  declined  to  approve  an  amend- 
ment of  section  3,  chapter  38  of  the  Revised  Ordinances  of 
the  city  of  Boston,  relating  to  the  passage  of  vessels  through 
the  draw  in  Charlestown  bridge,  on  Charles  River,  as  pre- 
viously stated  on  page  23. 

On  August  15,  the  Board  declined  to  remove  certain 
boulders  from  Gloucester  harbor,  located  at  the  entrance  to 
a  private  slip,  as  previously  stated  on  page  83. 

On  October  9,  the  Board  decided,  after  full  hearing,  to 
take  no  action  at  present  on  the  petition  of  Z.  A.  Tillson  & 
Son,  asking  that  license  No.  1360,  granted  by  the  Board  to 
Peleg  McFarlin,  authorizing  the  building  of  structures  and 
drawing  of  water  from  Cedar  Pond  in  Carver,  be  revoked. 

Miscellaneous  Permits  granted  during  the  Year. 

Point  Shirlet  Club,  to  dredge  gravel  from  its  flats  at  Point  Shir- 
ley, in  the  town  of  Winthrop.     Granted  Dec.  8,  1900. 

New  England  Dredging  Compant,  to  dredge  not  exceeding 
100,000  cubic  yards  of  gravel  in  Boston  harbor  westerly  of 
Lovell's  Island.     Granted  Dec.  20,  1900. 

J.  N.  Smith  &  Co.,  to  use  a  portion  of  the  Commonwealth  flats  at 
South  Boston  for  storage  purposes.     Granted  Jan.  1,  1901. 

Peter  MoConarty,  to  use  a  portion  of  the  Commonwealth  flats  at 
South  Boston  for  storage  purposes.     Granted  Jan.  1,  1901. 

Estate  of  Patrick  O'Riorden,  to  use  a  portion  of  the  Common- 
wealth flats  at  South  Boston  for  storage  purposes.  Granted 
Jan.  1,  1901. 
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Edith  Andrew,  and  Edith  Andrew  as  trustee,  to  remove  gravel 
from  the  beach  at  the  south-easterly  end  of  Prince's  Head,  a 
part  of  Peddock's  Island  in  Boston  harbor.  Granted  Feb.  14, 
1901. 

Trustees  of  the  Main  Street  Land  Trust,  to  dredge  material 
from  their  flats  in  Charles  River,  on  the  Cambridge  side  of  the 
channel,  near  West  Boston  bridge.     Granted  Feb.  18,  1901. 

Samuel  James,  2d,  to  remove  stone  from  the  beach  at  Sheep 
Island  in  Boston  harbor.     Granted  Feb.  28,  1901. 

Crrr  of  Haverhill,  to  lay  and  maintain  a  cable  on  the  bottom  of 
Merrimac  River,  across  the  drawwaye  in  Haverhill  bridge. 
Granted  March  8,  1901. 

Joseph  L.  Boardman,  to  remove  gravel  from  Salter's  beach  at 
Gurnet  Point,  in  the  town  of  Plymouth.  Granted  March  25, 
1901. 

Town  of  Hadlet,  to  repair  and  protect  the  banks  of  the  Connec- 
ticut River  in  Hadley.     Granted  April  12,  1901. 

Cole  Brothers,  to  dump  material  dredged  at  the  site  of  the  New 
Bedford  and  Fairhaven  bridge,  at  North  Ledge  in  New  Bed- 
ford harbor.     Granted  April  15,  1901. 

Boston,  Plymouth  &  Provincetown  Steamboat  Company,  to 
dredge  in  Provincetown  and  Plymouth  harbors.  Granted 
•April  25,  1901. 

New  England  Telephone  and  Telegraph  Company,  to  main- 
tain its  poles  on  the  easterly  side  of  £  Street,  on  the  Com- 
monwealth flats  at  South  Boston.     Granted  May  6,  1901. 

W.  C.  Bramwell,  to  remove  gravel  and  material  from  the  beach 
at  Skull  Head,  in  the  town  of  Hull.     Granted  May  9,  1901. 

Albin  Leal  Richards,  to  construct  a  temporary  pile  platform  on 
Mystic  River,  in  the  city  of  Boston.     Granted  May  10,  1901. 

Boston,  Plymouth  &  Provincetown  Steamboat  Company,  to 
dump  material  dredged  from  Provincetown  harbor  at  a  point 
south  of  Long  Point  Light.     Granted  May  16,  1901. 

MosES  Williams,  to  dredge  in  Cedar  Pond  Cre^k,  in  the  town  of 
Bourne.     Granted  May  16,  1901. 

William  J.  Tilley,  to  remove  gravel  from  the  beach  bordering 
on  Quincy  Bay  at  Hough's  Neck,  in  the  city  of  Quincy. 
Granted  May  22,  1901. 

Samuel  T.  Hubiphrey,  to  remove  stones  from  the  beach  southerly 
of  the  causeway  connecting  Marblehead  and  Marblehead 
Neck.     Granted  May  29,  1901. 

Bay  State  Dredging  Company,  to  dump  material  dredged  in 
Chelsea  Creek  on  flats  northerly  of  Orient  Heights  near  Chain 
bridge.     Granted  June  14,  1901. 
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Atlantic  Club,  to  remove  sand  and  gravel  from  the  beach  in 
front  of  upland  belonging  to  said  clab  at  Point  Allerton,  in 
the  town  of  Hull.     Granted  Jane  19,  1901. 

QuiNCT  Yacht  Club,  to  dredge  flats  in  Boston  harbor  at  Hough's 
Neck,  in  the  city  of  Quincy.     Granted  June  20,  1901. 

Charles  H.  Sawteb  and  William  F.  Mact,  to  dredge  flats  and 
a  channel  in  Town  River  Bay,  in  the  city  of  Quincy.  Granted 
July  3,  1901. 

Fanny  G.  Adams,  to  dredge  gravel  from  Half  Moon  Island  in 
Quincy  Bay,  in  the  city  of  Quincy.     Granted  July  3,  1901. 

John  G.  Hall  &  Co.,  to  use  a  portion  of  the  flats  in  the 
Reserved  Channel  adjacent  to  the  Commonwealth  flats,  for 
the  storage  of  logs;  to  erect,  for  temporary  use,  two  dol- 
phins in  tide  water ; '  to  erect  an  engine  and  derrick  on  land 
between  the  Reserved  Channel  and  E  Street.  Granted  July 
8,  1901. 

John  S.  Ballou,  to  remove  material  from  Ragged  Island,  in 
Boston  harbor.     Granted  July  12,  1901. 

Maet  a.  Harvet^  to  dredge  a  channel  through  flats  in  Quincy 
Bay  at  Hough's  Neck,  in  the  city  of  Quincy.  Granted  July 
18,  1901. 

Bat  State  Dredqinq  Company,  to  dredge  material  in  Shirley 
Gut  from  the  shoal  extending  out  from  Deer  Island.  Granted 
July  29,  1901. 

Eastern  Dredging  Company,  to  dredge  material  from  Mystic 
River,  between  Maiden  bridge  and  the  Eastern  Railroad 
bridge,  also  between  Middlesex  Avenue  bridge  and  Foster's 
ship  yard.     Granted  Aug.  1,  1901. 

Eastern  Dredging  Company,  to  dredge  gravel  from  Boston  har- 
bor near  Lovell's  Island.     Granted  Aug.  2,  1901. 

Bay  State  Dredging  Company,  to  dredge  material  from  Boston 
harbor  near  the  south-westerly  point  of  Deer  Island.  Granted 
Aug.  13,  1901. 

Frank  J.  Hannon,  to  use  a  frontage  of  the  sea  wall  on  the 
northerly  side  of  the  Reserved  Channel,  on  the  Common- 
wealth flats  at  South  Boston,  for  landing,  storing  and  remov- 
ing gravel.     Granted  Aug.  14,  1901. 

Thomas  Meany,  to  use  a  frontage  of  the  sea  wall  on  the  northerly 
side  of  the  proposed  Northern  Avenue,  easterly  of  the  Com- 
monwealth pier  at  South  Boston,  for  landing,  storing  and 
removing  sand  and  gravel.     Granted  Aug.  20,  1901. 

Nantaselet  Beach  Steamboat  Company,  to  remove  sand  from 
the  berths  and  around  Pemberton  pier  in  Hull.  Granted 
Oct.  14,  1901. 
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Cole  Brothers,  to  dump  material  excavated  for  the  foundation 
of  the  bridge  over  Apponagansett  River  in  Dartmouth,  at 
Bent's  Ledge  in  New  Bedford  harbor.  Granted  Oct.  81, 
1901. 

Isaac  Blair  &  Co.,  to  dump  snow  from  Dover  Street  bridge 
into  tide  water  in  the  city  of  Boston.  Granted  Nov.  25, 
1901. 

Work  op  the   United  States  in  Rivers  and  Harbors 

OP  THE  Commonwealth. 

The  Board  is  indebted  to  Lieut.-Col.  W.  S.  Stanton  and 
Capt.  Harry  Taylor,  Corps  of  Engineers,  U.  S.  A.,  who  are 
in  charge  of  river  and  harbor  improvements  in  eastern 
Massachusetts,  and  Maj.  Geo.  W.  Goethals,  Corps  of  En- 
gineers, U.  S.  A.,  who  is  in  charge  of  similar  work  in 
southern  Massachusetts,  for  the  following  statements,  which 
show  the  work  accomplished  in  the  rivers  and  harbors  of 
this  Commonwealth  during  the  fiscal  year  ending  June  30, 
1901:  — 


Statement  op  Lieut.-Col.  W.  S.  Stanton,  Corps  op  Engineers, 

U.  S.  A. 

Boston,  Mabs.,  Dec.  13, 1901. 

Board  of  Harbor  and  Land  Commissioners,  Commonwealth  of  Masses 

chusetts,  Boston,  Mass. 

Sirs  :  —  In  accordance  with  your  request  of  Dec.  2, 1901, 1  have 
the  honor  to  furnish  the  following  summary  of  work  done  by  the 
United  States  during  the  fiscal  year  ending  June  30,  1901,  in  the 
rivers  and  harbors  of  Massachusetts  in  my  district. 

The  works  of  improvement  under  my  charge  on  June  30,  1901 « 
were :  — 

1.  Lynn  harbor. 

2.  Boston  harbor. 
8.  Chelsea  Creek. 
4.  Mystic  River,  below  mouth  of 

Island  End  Rivor. 
6.  Mystic  and  Maiden  rivers. 

6.  Charles  River. 

7.  Weymouth        ("Fore"        and 

"  Back  ")  River. 


8.  Town  River. 

9.  Scituato  harbor. 

10.  Duxbury  harbor. 

11.  Plymouth  harbor. 

12.  Provincetown  harbor. 

13.  Chatham  harbor. 

14.  Examinations  and  surveys. 
16.  Wrecks. 


Operations  upon  these  works  during  the  last  fiscal  year  have 
been  as  follows :  — 
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BoUon  Harbor. 

Works  of  preservation :  repairs  were  made  to  the  sea  walls  on 
Bainsford  and  Castle 'islands. 

Works  of  Improvement:  554,503.5  cubic  yards  of  material 
were  dredged,  and  3,200  cubic  yards  of  ledge  were  blasted  and 
removed  from  the  upper  main  ship  channel;  and  206,090  cubic 
yards  of  material  were  dredged  from  Broad  Sound  Channel. 

Mystic  and  Maiden  Rivers, 

No  work  was  done  in  the  section  of  Mystic  River  embraced  in 
this  improvement. 

In  Maiden  River,  13,576  cubic  yards  of  material  were  removed 
during  the  fiscal  year,  in  restoring  the  authorized  depth  of  12  feet 
at  mean  high  water  in  the  channel. 

Mystic  River^  hdow  the  Mouth  of  Island  End  River. 

From  this  section  of  Mystic  River,  86,511  cubic  yards  of  material 

were  dredged,  giving  a  depth  of  25  feet  at  mean  low  water  in  the 

channel. 

Sdtuate  Harbor, 

During  the  latter  part  of  the  fiscal  year,  1,583.5  cubic  yards  of 
gravel  were  dredged  from  a  shoal  that  had  encroached  upon  the 
dredged  channel  near  the  wharves. 

PlymoiUh  Harbor. 

Construction  of  the  riprap  dike  on  Long  beach  was  continued, 

and  8,391.5  linear  feet  were  built,  containing  12,256.75  tons  of 

stone. 

Provincetown  Harbor. 

Five  hundred  and  fifty-three  linear  feet  of  plank  bulkhead  were 
built  for  the  preservation  of  the  beach  at  Abel  Hill  dike. 

Chatham  Harbor. 

No  work  was  done,  but  at  the  close  of  the  fiscal  year  a  contract 
was  in  force  for  dredging  a  channel  6  feet  deep  at  low  water,  and 
at  the  date  of  this  statement  the  work  has  been  completed. 

Examinations  and  Surveys. 

On  Nov.  19,  1900,  a  report  was  submitted  upon  a  survey  of 
Lynn  harbor,  recommending  the  dredging  of  a  channel  200  feet 
wide,  15  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$162,986.84.  The  report  was  published  as  House  Document,  No. 
78,  fifty-sixth  Congress,  second  session. 
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On  Nov.  28,  1900,  a  report  was  submitted  upon  a  survey  of 
Boston  harbor,  together  with  a  project  for  deepening  the  main  ship 
ohannel  to  35  feet  at  mean  low  water  from  the  Charles  River  and 
Chelsea  bridges  to  the  sea,  through  Broad  Sound,  at  an  estimated 
cost  of  $10,612,710.46.  The  report  was  published  as  House  Doc- 
ument, No.  119,  Gfly-sixth  Congress,  second  session. 

No  work  has  been  done  during  the  fiscal  year  in  Lynn  harbor, 
Town,  Weymouth,  Chelsea  and  Charles  rivers,  or  in  removal  of 

wrecks. 

Very  respectfully,  W.  S.  Stanton, 

LieuUnani'Colonel,  Corps  of  Engineers. 

Statement    op    Capt.    Harry    Taylor,   Corps    of    Engineers, 

U.  S.  A. 

Boston,  Mass.,  Dec.  17, 1901. 
Board  of  Harbor  and  Land  Commissioners,  Boston,  Mass. 

Gentlemen  :  —  In  accordance  with  request  contained  in  your 
letter  of  the  2d  instant,  I  have  the  bonor  to  furnish  the  following 
summary  of  the  work  done  by  the  United  States  during  the  fiscal 
year  ending  June  30,  1901,  in  the  rivers  and  harbors  of  Massa- 
chusetts under  my  charge  :  — 

Newburyport  Harbor, 

No  operations  were  in  progress,  other  than  making  a  survey  of 
the  bar  at  the  entrance  of  the  harbor.  This  survey  shows  that 
there  has  been  some  improvement  in  the  depth  of  water  over  the 
bar,  the  controlling  depth  in  1901  being  12.6  feet  at  mean  low 
water,  as  against  11  feet  at  mean  low  water  in  1899,  when  the  last 
previous  survey  was  made.  The  channel  had  moved  slightly  to  the 
north  of  its  1899  position,  but  retained  about  the  same  width  that 
it  had  at  that  time. 

Merrimac  River. 

The  present  approved  project  for  the  improvement  of  this  river 
provides  for  a  channel  150  feet  wide  and  7  feet  deep  at  mean  low 
water  (ordinary  low  water  stage  of  the  river) ,  from  Newburyport 
to  Haverhill.  The  first  work  under  this  project  was  begun  in  June, 
1901,  and  at  the  close  of  the  fiscal  year  the  channel  had  been 
dredged  90  feet  wide  and  full  depth  from  a  point  just  below 
Haverhill  for  a  distance  of  1,100  feet  down  river. 

Powow  Biver. 

At  the  beginning  of  the  fiscal  year  a  channel  12  feet  deep  at 
mean  high  water  and  45  feet  wide  had  been  dredged  from  the  head 
of  navigation  at  Amesbury  for  a  distance  of  about  6,050  feet  down 
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river.  From  this  point  to  the  moath  of  the  river  the  channel 
was  30  feet  wide.  During  the  past  fiscal  year  the  45  foot  width  of 
channel  has  been  extended  nearly  down  to  the  highway  bridge  at 
Salisbury  Point,  where  a  section  about  650  feet  long  still  remains 
to  be  done.     This  section  is  at  least  80  feet  wide. 

Essex  River, 

At  the  beginning  of  the  fiscal  year  the  channel  had  been  dredged 
to  its  full  projected  depth,  60  feet  wide,  for  a  distance  of  400  feet 
below  the  highway  bridge  in  Essex,  and  at  least  25  feet  wide  for 
the  remainder  of  the  distance  to  its  lower  end.  During  the  fiscal 
year  the  project  for  the  improvement  of  this  river  was  completed^ 
the  improved  channel  now  being  60  feet  wide  and  at  least  4  feet 
deep  from  the  mouth  of  the  river  up  to  the  highway  bridge  at 

Essex. 

Harbor  of  Refuge^  Sandy  Bay^  Cape  Ann^  Mass. 

During  the  fiscal  year  operations  have  been  continued  in  the  con- 
struction of  the  substructure  of  the  breakwater.  During  the  year 
a  total  of  107,680  tons  of  rubblestone  was  placed  in  the  break- 
water. The  substructure  of  the  southern  arm  of  the  breakwater 
is  now  completed  to  mean  low  water,  except  for  a  distance  of 
about  70  feet.  A  section  of  about  100  feet  of  substructure  on  the 
western  arm  was  raised  to  mean  low  water  during  the  year. 

Gloucester  Harbor, 

At  the  beginning  of  the  fiscal  year  a  section  of  about  1,650  feet 
of  the  substructure  of  the  breakwater  had  been  completed  to  full 
proposed  dimensions.  The  operations  of  the  past  fiscal  year  con- 
sisted in  the  construction  of  superstructure.  The  work  com- 
menced at  the  shore  end  of  the  breakwater  at  Eastern  Point,  and 
the  superstructure  was  completed  for  a  distance  of  284  linear  feet. 
A  8-inch  steel  spindle  for  the  support  of  a  light,  which  the  Light- 
House  Establishment  proposed  to  maintain «  was  erected  on  the 
outer  end  of  the  substructure  of  the  breakwater. 

Examination  and  Survey, 

Under  the  provisions  of  the  emergency  river  and  harbor  act 
approved  June  6,  1900,  a  preliminary  examination  and  survey  was 
made  of  Beverly  harbor,  with  a  view  to  obtaining  a  channel  200 
feet  wide  and  18  feet  deep  i^t  mean  low  water. 

From  a  survey  in  1899  it  was  found  that  this  harbor  possessed 
an  available  channel  of  18  feet  depth  at  mean  low  water  to  the 
wharves  of  the  town,  but  the  claim  had  been  made  recently  that 
this  channel  had  deteriorated  materially.     The  present  survey, 
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however,  made  in  September,  1900,  BhowB  that,  while  no  material 
shoaling  has  taken  place,  the  width  of  the  18-foot  channel  is  so 
narrow  at  certain  points  as  to  make  it  difficult  to  take  heavy  coal 
vessels  throngh  withoat  touching  on  one  side  or  the  other.  It  was 
recommended  that  a  limited  amount  of  dredging  be  done,  estimated 
to  cost  about  $10,000,  in  order  to  give  a  clear  channel  width  of 
about  200  feet. 

No  work  was  in  progress  during  the  fiscal  year  on  any  of  the 
other  Massachusetts  works  in  my  charge. 

Very  respectfully,  Harbt  Taylor, 

Captain^  Corps  of  Engineers, 

Statement  of  Maj.  Geo.  W.  Goethals,  Corps  of  Engineers, 

U.  S.  A. 

Nbwfort,  B.  I.,  Dec.  5,  1901. 

Board  of  Harbor  and  Land  Commissioners,  Commonwealth  of  Massor 

ehusetts.  State  House,  Boston^  Mass, 

Gentlemen  :  —  In  compliance  with  your  request  of  Dec.  2, 
1901,  I  forward  herewith  a  summary  of  work  done  by  the  United 
States  during  the  fiscal  year  ending  June  30,  1901,  in  the  rivers 
and  harbors  of  Massachusetts. 

Very  respectfully,  Geo.  W.  Goethals, 

Major,  Corps  of  Engineers,  U,  8,  A, 

Abstract  of  the  work  of  river  and  harbor  improvement 
in  the  State  of  Massachusetts  by  the  United  States  govern- 
ment, under  the  direction  of  Maj.  Geo.  W.  Goethals,  corps 
of  engineers,  U.    S.  A.,  for    the   fiscal  year  ending  June 

30,  1901:  — 

Hyannis  Harbor, 

No  operations  have  been  in  progress  during  the  past  fiscal  year. 

This  project  contemplates  the  dredging  of  an  area  of  36  acres, 
protected  by  the  breakwater  to  a  depth  of  15.5  feet.  Of  this  area, 
about  26.6  acres  have  been  dredged  and  two  cuts  25  feet  wide  and 
18  feet  deep  have  been  dredged  in  to  the  wharf  of  the  New  York, 
New  Haven  &  Hartford  Railroad  Company. 

Nantucket  Harbor. 

No  operations  have  been  in  progress  during  the  past  fiscal  year. 

This  project  contemplates  the  construction  of  two  jetties  as 
training  walls,  one  on  each  side  of  the  harbor  entrance,  planned  so 
as  to  allow  the  tidal  currents  to  assist  in  scouring  out  and  main- 
taining a  good  channel,  and  for  the  completion  of  the  work  by 
dredging  where  necessary  to  obtain  a  depth  of  from  12  to  15  feet 
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at  low  water  in  this  channel.  The  west  Jetty  has  been  bailt  for  a 
distance  of  4,955  feet,  and  the  east  jetty  4,840  feet,  from  the 
initial  points  on  shore.  Portions  of  both  Jetties  are  still  to  be 
built  up  to  their  projected  cross-sections.  There  is  now  a  depth 
of  8  feet  in  the  channel,  which,  before  improvement,  was  limited 
to  6  feet. 

Vineyard  Haven. 

No  operations  have  been  in  prepress  during  the  past  fiscal  year. 

An  examination  of  the  harbor,  with  a  view  to  its  further  protec- 
tion and  improvement  as  a  harbor  of  refuge,  by  a  breakwater,  or 
otherwise,  was  made  in  September,  1899,  and  report  thereon  sub- 
mitted to  Congress,  and  printed  as  House  Document,  No.  66, 
fifty-sixth  Congress,  first  session;  it  was  also  printed  at  page 
1289,  Annual  Beport  of  the  Chief  of  Engineers,  for  1900.  In  this 
report  it  is  recommended  that  Congress  be  asked  to  authorize  a 
general  investigation  of  the  question  of  a  harbor  of  refuge  for 
Vineyard  and  Nantucket  sounds,  with  a  view  to  determining  the 
best  location  for  such  a  harbor. 

Wood*8  Hole  Channel. 

No  operations  have  been  in  progress  during  the  past  fiscal  year. 

The  existing  project  provides  for  deepening  the  channel  through 
the  strait  to  13  feet  at  mean  low  water,  and  widening  the  same  to 
300*  feet.  There  is  now  a  fairly  good  channel  of  one-half  the  pro- 
jected width,  150  feet  and  13  feet  depth  through  the  strait;  but  a 
few  shoal  spots  west  of  the  junction  of  the  two  branches  of  the 
channel  need  to  be  removed  to  complete  the  southern  half  of  the 
channel. 

New  Bedford  Harbor. 

No  operations  have  been  in  progress  during  the  past  fiscal  year. 

The  existing  projects  provide  for  dredging  an  anchorage  basin 
^  mile  long,  600  feet  wide  and  18  feet  deep  at  mean  low  tide,  on 
the  north  side  of  the  channel  leading  from  Fairhaven  to  New  Bed- 
ford; also  for  dredging  a  channel  250  feet  wide  and  18  feet  deep 
from  the  anchorage  basin  through  the  new  drawbridge  between 
Fish  and  Pope's  islands,  to  the  deep  water  above.  About  .6  of 
the  anchorage  basin  has  been  dredged ;  also  the  entire  channel 
leading  through  the  drawbridge  ;  but,  owing  to  the  very  soft  char- 
acter of  the  material  through  which  the  latter  was  dredged,  the 
full  depth  has  not  been  maintained  throughout  its  width. 

Eighteen  feet  of  water  may  now  be  carried  from  the  deep  water 
of  Buzzards  Bay  through  the  drawbridge. 
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Taunton  River, 

No  operations  were  in  progress  daring  the  past  fiscal  year. 

The  existing  project  contemplates  dredging  a  channel  so  that  it 
shall  have  a  width  of  100  feet  and  depth  of  12  feet  from  the  month 
of  the  river  up  to  Berkley  bridge ;  thence  12  feet  depth  and  80  feet 
width  np  to  Briggs  shoal;  thence  11  feet  depth  with  the  same 
width  up  to  the  ship  yard  ;  thence  1 1  feet  depth  with  60  feet  width 
up  to  Weir  bridge,  the  depths  all  being  referred  to  mean  high 
water.  This  project  is  essentially  completed,  but  there  are  a  few 
points  at  which  the  channel  requires  widening. 

Fcdl  River. 

No  operations  were  in  progress  during  the  past  fiscal  year. 

The  existing  project  provides  for  a  channel  300  feet  wide  and 
25  feet  deep  at  mean  low  water,  along  the  city  front  between  the 
deep  water  just  below  the  Old  Colony  wharf  and  the  deep  water  at 
the  upper  end  of  the  harbor.  The  lower  reach  of  this  channel,  ex- 
tending from  its  lower  end  up  to  the  Staples  Coal  Company's 
wharf,  and  comprising  about  one-half  of  the  projected  work,  haa 
been  completed. 

Removal  of  Wrecks, 

During  the  fiscal  year,  the  following  wrecks  were  removed,  so 
as  no  longer  to  form  obstructions  to  navigation. 

Schooners  "Laura  Robinson"  and  "David  Siner"  from  the 
vicinity  of  Pollock  Rip  Light  Ship,  and  the  British  steamer 
"  Ardanhu"  from  Vineyard  Sound  near  Robinson's  Hole. 

Harbor  Compensation  Fund. 

There  was  paid  into  the  treasury  of  the  Commonwealth 
during  the  year,  under  sections  14  and  16  of  chapter  19, 
Public  Statutes,  and  chapter  146,  Acts  of  1897,  in  payment 
for  tide  water  displaced  by  work  done  under  licenses  granted 
by  the  Board,  and  for  rights  and  privileges  granted  in  tide 
waters  and  great  ponds,  the  sum  of  $29,475.11,  which  was 
credited  to  the  harbor  compensation  fund  for  Boston  harbor. 
The  amount  in  this  fund  on  Nov.  30, 1901,  was  $357,864.66  ; 
the  income  from  this  fund  on  the  same  date  was  $19,891.47» 
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Commonwealth's  Flats  Improvement  Fund. 

The  balance  in  the  Commonwealth's  flats  improvement 
fand  on  the  first  day  of  December,  1900,  was  $622,830.65. 
To  this  has  been  added  during  the  year  $22,781.56  from  the 
income  of  the  fand  and  $30,282.55  from  sales  and  rents  of 
lands  and  other  sources,  making  a  total  of  $675,894.76.  Of 
this  sum,  there  has  been  expended  during  the  year  $70,- 
598.51,  leaving  a  balance  on  Nov.  30, 1901,  of  $605,296.25. 

Taunton  River  and  Boston  Harbor  Canal. 

Chapter  104  of  the  Resolves  of  1901  directed  the  Board 
to  make  surveys  and  estimates  as  to  the  probable  cost  of 
constructing  a  ship  canal  from  Narragansett  Bay  through 
Taunton,  Brockton  and  Weymouth  to  Boston  harbor,  by 
way  of  Weymouth  Fore  River,  and  to  report  thereon  to  the 
General  Court  now  sitting. 

The  depth  and  width  of  the  proposed  canal  were  appar- 
ently left  to  the  judgment  of  the  Board.  A  uniform  depth 
of  .25  feet  and  a  width  of  130  feet  on  the  bottom,  with  side 
slopes  of  1  on  2  in  earth,  and  180  feet  with  vertical  sides 
where  rock  is  encountered,  have  been  fixed  for  the  dimen- 
sions of  the  trunk  of  the  canal. 

A  general  location  was  determined  from  a  study  of  the 
topographical  maps,  base  lines  were  run,  and  a  topographic 
and  hydrographic  survey  was  made  for  a  distance  of  not  less 
than  500  feet  on  either  side  for  the  entire  distance  from 
Weymouth  Fore  River  to  Slade's  Ferry  bridge  near  the 
mouth  of  Taunton  River,  with  levels  on  -the  same  and  on 
cross-sections  500  feet  apart.  Other  necessary  levels  were 
run  and  tidal  observations  made.  The  plane  of  reference  of 
the  survey  was  established  at  1.5  feet  'below  the  meah  sea 
level  at  Boston. 

The  results  of  these  surveys  were  plotted  on  large  scale 
plans,  and  contours  drawn,  showing  every  difference  of  2 
feet  in  elevation  over  the  area  surveyed.  After  a  careful 
study  of  the  information  accumulated,  a  route  was  finally 
adopted. 

The  total  length  of  the  canal  upon  which  the  estimates 
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are  based  between  the  ends  of  the  approach  structures  of  the 
tidal  locks  is  31.79  mUes,  of  which  7.24  miles  are  on  curves, 
the  radii  varying  from  5,000  to  10,000  feet,  and  2.22  miles 
of  shorter  radii,  none,  however,  less  than  2,000  feet.  In 
fixing  the  line,  due  regard  was  had  to  economical  construc- 
tion. 

Provision  is  made  for  14  locks,  6  between  Boston  harbor 
and  the  summit  level  and  8  between  there  and  the  dam  in 
Taunton  River,  with  lifts  varying  from  7  to  25  feet.  On  the 
basis  of  20  lockages  a  day,  33,000,000  cubic  feet  of  water 
will  be  required  for  the  daily  operation  of  the  locks. 

A  careful  examination  of  the  water  supply  and  of  the 
different  methods  of  providing  the  necessary  amount  of 
water  led  to  the  adoption  of  a  pumping  system,  as  being  the 
most  advisable.  The  water  surface  of  the  summit  level  lies 
between  Brockton  and  Randolph.  The  summit  level  is 
16,000  feet  long,  at  an  elevation  of  130  feet. 

Two  masonry  dams  are  planned  at  the  two  ends  of  the 
canal;  across  Taunton  River  anU  Weymouth  Fore  River, 
respectively,  opposite  the  tidal  locks,  to  maintain  the  water 
in  the  rivers  at  high  tide  level. 

The  proposed  line  of  the  canal  crosses  the  railroad  at  eleven 
places ;  it  is  proposed  to  avoid  five  of  these  by  diverting  the 
location  of  the  tracks,  and  two  of  the  others  are  drawbridges 
at  the  present  time.  It  also  crosses  forty-six  highways,  of 
which  a  number  are  avoided  by  a  rearrangement  in  such 
manner  that  the  distance  to  be  travelled  will  not  be  ma- 
terially increased.  Twenty  drawbridges  will  cross  the  canal 
in  most  of  which  a  clear  width  of  100  feet  is  provided  for  the 
passage  of  vessels. 

Wherever  the  water  level  of  the  canal  rises  above  the 
adjacent  country,  the  side  embankments  are  planned  with 
puddle  walls  of  clay ;  but  where  it  runs  through  earth,  a 
protection  of  broken  stone,  extending  from  5  feet  above  to 
5  feet  below  the  water  level,  will  be  provided.  Turning 
basins  are  proposed  at  Taunton,  Brockton  and  Holbrook, 
approximately  600  feet  square. 

The  cost  of  a  sufficient  right  of  way  has  been  estimated. 
All  estimates  are  based  on  unit  prices,  carefully  considered ; 
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and  yet  allowance  must  be  made,  owing  to  the  brief  time 
permitted  for  the  examination  of  so  large  an  undertaking. 
The  total  cost  is  estimated  at  $57,618,358. 

A  full  report  by  the  engineer  *  of  the  Board,  together  with 
plans  of  location  and  profile,  may  be  found  in  the  Appendix. 

The  foregoing  report  is  respectfully  submitted. 

WOODWARD  EMERY, 
CHARLES  C.  DOTEN, 
GEORGE  E.  SMITH, 

Commisaianers. 
Dbc.  1, 1901. 

*  See  Appendix  D. 
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[See  page  4  of  this  report,  ante.] 

CONTRACTS. 
The  contracts  entered  into  daring  the  year  are  as  follows :  — 

Feb.  .14.  With  the  Bay  State  Dredging  Company,  for 
dredging  in  Fort  Point  Channel,  Boston  har- 
bor, between  Congress  Street  bridge  and 
Rowe's  wharf,  for  the  sum  of  26  cents  per 
cnbic  yard  of  material,  measured  in  scows, 
—  amounting  to tl4t317  25 

March  7.  With  William  J.  Lawler,  for  building  a  sea  wall 
on  the  Commonwealth  flats,  at  South  Boston ,  for 
the  sum  of  $56.49  for  each  lineal  foot  of  com- 
pleted sea  wall,  —  estimated  to  amount  to         .     76,800  00 

April  20.  With  the  Harries  &  Letteney  Company,  for 
dredging  in  Plymouth  harbor,  near  Liong 
beach,  for  the  sum  of  281  cents  per  cubic  yard 
of  material,  measured  in  scows,  —  amounting 
to 797  72 

May  16.  With  the  Bay  State  Dredging  Company,  for  dredg- 
ing in  Shirley  Gut,  Boston  harbor,  for  the  sum 
of  $1*000,  and  in  addition  the  sum  of  85  cents 
for  each  cubic  yard  of  material,  measured  in 
place,  dredged  and  deposited  on  the  Common- 
wealth pier  at  South  Boston,  —  amounting  to    .       5,429  60 

May  8t.  With  Thomas  Meany,  for  moving  and  grtu^ng 
gravel  on  the  Commonwealth  pier,  at  South 
Boston,  for  the  sum  of  SO  cents  for  each  cubic 
yard  of  material  moved,  measured  in  the  fill,  — 
amounting  to 8,796  80 

July  16.  With  George  H.  Cavanagh,  for  dredging  a  por- 
tion of  Lake  Anthony,  at  Cottage  City,  and 
setting  buoys,  —  amounting  to  .  2,500  00 

July  80.  With  Thomas  H.  Kiely,  for  furnishing  riprap 
stone  on  the  bank  of  the  Connecticut  River,  at 
Hadley,  for  the  sum  of  $1-67  for  each  cubic 
yard  of  stone  delivered, —  amounting  to  .        .       5,888  09 
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Sept.  6.  With  the  Eastern  Dredging  CompaDy,  for  dredg- 
ing a  portion  of  the  dock  on  the  westerly  side 
of  the  Commonwealth  pier,  at  South  Boston, 
for  the  sum  of  22i  cents  for  each  cubic  yard  of 
material,  measured  in  scows,  —  estimated  to 
amount  to tl5,500  00 

Sept.  17.  With  Eugene  S.  Belden,for  strengthening  the 
jetties  built  under  the  direction  of  the  Board, 
at  Osterville,  for  the  sum  of  12.47  for  each  ton 
of  stone  placed  in  the  work,  —  amounting  to    .       2,964  00 

Nov.  14.  With  Augustus  Bellevue  &  Co.,  for  building 
jetties  and  di^edging  channel  at  the  mouth  of 
Bass  River,  in  Dennis  and  Yarmouth,  —  esti- 
mated to  amount  to 20,807  60 

Nov.  22.  With  the  New  England  Dredging  Company,  for 
dredging  in  Boston  harbor,  near  Union  wharf, 
for  the  sum  of  32|  cents  for  each  cubic  yai*d  of 
material  measured  in  scows, —  amounting  to  .       4,217  53 

Total  amount 1152,018  59 
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[See  page  26  of  this  report,  tmU,] 

REPORT  OF  ENGINEER  IN  CHARGE  OF  CONNECTICUT 

RIVER  WORK. 

To  the  Honorable  Board  of  Harbor  and  Land  Commissioners  of  Massa- 
chusetiSy  Woodward  Emery,  Esq.,  Chairman. 

GEifTLEMSN:  —  Following  the  inBtractiooB  and  authority  given 
me  by  yoar  vote  of  Jaly  11,  1901,  in  carrying  out  the  provisions 
of  chapter  94  of  the  Resolves  of  1901,  relating  to  the  further 
protection  of  the  easterly  bank  of  the  Connecticut  River  in  the 
town  of  Hadley,  I  have  completed  the  season's  work  therein  con- 
templated, and  submit  the  following  report  thereon :  — 

The  section  of  river  bank  protected  by  this  year's  operations 
extends  from  the  northerly  end  of  the  section  treated  in  1900,  up 
the  river  to  Coleman's  Brook,  so  called,  a  distance  of  1,455  feet. 

The  plan  adopted  last  year,  at  the  suggestion  of  your  engineer, 
Mr.  Hodgdon,  of  a  continuous  matting  of  poles  and  willows,  in- 
terwoven for  the  submerged  part  of  the  work,  has  been  followed 
this  year,  with  very  satisfactory  results.  A  description  in  detail 
of  methods  employed  seems  unnecessary  here,  as  it  would  simply 
be  a  repetition  of  what  has  already  been  given  in  former  reports. 

The  contract  for  stone  for  riprapping,  made  by  you  with 
Thomas  H.  Kiely  of  Northampton,  has  been  faithfully  carried 
out  on  his  part,  the.  stone  having  been  delivered  promptly,  and  of 
the  required  dimensions. 

The  quantity  delivered  was  3,525.8  cubic  yards,  at  a  cost  of 
$5,888.09. 

Active  operations  were  commenced  July  15,  and  the  work  com- 
pleted November  5. 

The  area  covered  by  mats  and  riprapping  is  19,989  square  yards, 
and  the  total  cost  has*  been  $10,660.78,  which  is  58J  cents  per 
square  yard.  The  above  total  includes  surveys,  plan  and  estimate 
for  a  proposed  dike  below  the  highway  bridge  over  the  river  be- 
tween Hadley  and  Northampton. 

The  protective  work  has  been  carried  into  the  ravine  of  Cole- 
man's Brook  a  sufficient  distance  to  prevent  any  damage  to  the 
banks  by  the  action  of  waves  or  currents  of  the  river.     Proper 
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oonnectioD  has  also  been  made  at  the  lower  end  of  this  season's 
work  with  that  completed  in  1900. 

With  but  one  or  two  exceptions,  local  help  has  been  employed 
on  the  work,  under  the  immediate  supervision  of  Roswell  S.  Gay- 
lord,  whose  recognized  ability  and  good  judgment  have  contributed 
largely  to  the  economical  prosecution  of  the  work. 

The  scows  and  lumber  used  on  the  work  are  piled  up  and  roofed 
over  on  land  of  C.  P.  Wood,  at  the  head  of  Front  Street.  The 
tools,  tool  box,  ropes,  etc.,  are  housed  in  R.  S.  Gaylord's  bam. 

Tou  will  undoubtedly  direct  that  young  willows  be  set  in  this 
season's  work  at  a  suitable  time  next  spring  to  complete  the  work, 
as  has  been  done  in  years  past. 

The  protective  works  built  from  year  to  year  under  your  direc- 
tion are  now  completed  from  the  head  of  Front  Street,  in  Hadley, 
around  the  ^'  high  banks,"  so  called,  to  Coleman's  Brook,  a  dis- 
tance of  5,100  feet,  and  afford  a  continuous  line  of  protection  for 
the  main  part  of  the  town  from  further  encroachments  of  the  river 
between  the  points  named.  Above  and  below  these  points  there 
is  no  pronounced  erosion  of  the  banks,  and  I  am  confident  that  no 
further  expenditures  will  be  necessary,  for  years  to  come  on  this 
part  of  the  river. 

The  inhabitants  of  the  town  of  Hadley  fully  appreciate  the 
work  that  has  been  done  for  them,  under  your  supervision,  for  the 
protection  of  the  business  part  of  their  town,  and  the  danger,  so 
long  manifest,  by  the  yearly  encroachments  of  the  river  at  the  head 
of  their  principal  streets,  it  is  believed,  has  been  successfully  met 
and  overcome. 

A  serious  break  occurred  in  the  river  bank,  below  the  highway 
bridge  above  referred  to,  during  the  high  water  of  last  spring.  In 
company  with  your  Mr.  Hodgdon,  this  matter  was  examined,  to- 
gether with  its  probable  effect  on  the  adjacent  lands,  and  a  dike 
was  suggested,  extending  from  the  highway  to  the  river  bank,  as 
a  preventive  of  further  damage  at  this  place.  Surveys  have  been 
made  for  this  dike,  and  a  plan  and  estimate  of  the  cost  were  sub- 
mitted to  you  July  27,  1901 .  If  it  is  decided  to  build  this  dike  an- 
Qther  year,  the  town  of  Hadley  will  undoubtedly  take  the  necessary 
steps  to  secure  a  title  to  the  land  where  it  is  proposed  to  locate  it, 
and  the  material  with  which  to  build  it. 

Respectfully  submitted, 

E.  C.  DAVIS, 

Engineer  and  Superintendent, 

Northampton,  Mass.,  Nov.  9,  1901. 
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REPORT  OF  THE  SUPERINTENDENT,  PROVINCE 

LANDS. 

Pboyxnobtoww,  Mass.,  No>.  30, 1901. 
To  the  Board  of  Harbor  and  Land  Oommisaioners. 

Gemtlembn: — As  Saperintendent  of  the  Province  Lands,  I 
respectfally  submit  the  following  report  for  the  year  ending  Nov. 
80,  1901:  — 

The  first  work  of  the  season,  about  the  middle  of  March,  was 
the  constmction  of  a  road,  beginning  at  the  point  to  which  it  had 
been  bnilt  up  to  the  close  of  the  season  of  1900,  and  continuing 
the  same  to  its  terminus  at  the  outer  beach  of  the  reservation,  a 
distance  of  about  1,900  feet,  at  a  cost  of  $745  or  about  40  cents 
per  running  foot,  the  increased  cost  over  that  of  last  year  being  on 
account  of  the  greater  distance  to  cart  the  material. 

This  road  makes  a  very  acceptable  driveway  across  the  reserva- 
tion, a  distance  of  about  2  miles,  or,  by  connecting  with  the  town 
road  from  the  harbor  front  to  the  outer  beach,  about  3  miles.  It 
is  very  convenient  for  the  people  of  Provincetown  and  others  who 
wish  to  go  to  and  from  the  outer  beach  and  life-saving  stations, 
and  has  been  extensively  used  by  many  summer  visitors.  It  has 
remained  in  remarkably  good  condition  for  a  sod  road,  consid- 
ering the  amount  of  travel  which  has  passed  over  it.  The  first 
section  of  the  road,  built  in  the  spring  of  1894,  is  still  in  good 
condition,  and  has  required  but  little  work  and  attention. 

The  same  method  of  checking  the  drifting  of  the  sands  and  of 
reclaiming  the  lands  has  been  followed ;  namely,  the  transplanting 
of  beach  grass  for  a  sand  binder,  and  the  planting  of  trees,  shrubs 
and  seeds  of  various  kinds,  principally  pines  and  bayberry  {Myrica 
cerifera) . 

The  transplanting  of  beach  grass  began  about  the  middle  of 
May,  and  continued,  as  weather  permitted,  until  June  5,  when 
this  work  was  suspended.  It  was  resumed  about  the  middle  of 
September,  and  continued  until  November  20,  the  total  area  cov- 
ered during  the  season  being  about  20  acres.  Owing  to  the  excel- 
lent results  obtained  from  the  use  of  bayberry  on  ground  already 
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covered,  it  was  considered  advisable  to  introduce  this  shrub  simul- 
taneously with  the  grass ;  and,  although  a  smaller  territory  was 
covered,  permanent  results  were  obtained. 

As  in  past  seasons,  a  large  number  of  young  pines  taken  from 
the  woods  and  bogs  have  been  transplanted  along  the  foot  of  the 
slopes,  and  pine  seeds  planted  on  the  flat  grounds  between  the 
ranges  of  sand  dunes. 

The  weather  conditions  during  the  entire  season  have  been  very 
favorable,  and,  as  a  consequence,  a  very  marked  improvement  in 
the  work  of  the  past  and  present  seasons  is  observable,  the  grass- 
plants,  trees  and  shrubs  having  made  a  vigorous  growth. 

Notwithstanding  the  fact  that  during  the  last  two  months  there 
have  been  some  very  strong  winds,  yet  the  planted  territory  re- 
mains intact,  and  no  movement  of  sand  from  these  sections  is 
observable. 

About  170  acres  of  the  exposed  slopes  have  been  covered  since 
the  spring  of  1895.  An  additional  area  of  about  115  acres  should 
have  immediate  attention,  and  when  this  is  covered,  a  compara- 
tively small  outlay  only  will  be  required  to  keep  the  same  intact. 

Respectfully  submitted, 

JAMES  A.  SMALL, 
Superintendent  of  the  Province  Lands, 
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REPORT    OF    ENGINEER    ON    TAUNTON    RIVER    AND 

BOSTON    HARBOR    CANAL. 

Boston,  Jan.  20, 1902. 

To  the  Board  of  Harbor  and  Land  Commissioners^  State  House,  Boston^ 

Mass. 

Gektlemek  :  —  In  accordance  with  your  instraotions,  I  have  had 
surveys  and  estimates  made  as  to  the  probable  cost  of  constracting 
a  ship  canal  from  Narragansett  Bay  to  Boston  harbor  through 
Taunton  River  and  Weymouth  Fore  River,  under  chapter  104  of 
the  Resolves  of  1901  :  — 

Resolved,  That  the  board  of  harbor  and  land  commissioners  is  hereby 
directed  to  make  or  cause  to  be  made  surveys  and  estimates  as  to  the 
probable  cost  of  constructing  a  ship  canal  beginning  at  some  convenient 
point  on  Narragansett  bay  and  Taunton  river,  harbor  or  estuary  thereof, 
and  extending  across  the  state  of  Massachusetts  through  the  cities  of 
Taunton  and  Brockton  and  the  town  of  Weymouth  to  Boston  harbor  by 
way  of  Weymouth  Fore  river.  For  this  purpose  the  board  may  employ 
an  engineer  or  engineers  and  other  assistants,  and  may  expend  a  sum 
not  exceeding  ten  thousand  dollars.  The  board  shall  report  to  the  gen- 
eral court  not  later  than  the  fifteenth  day  of  January  in  the  year  nine- 
teen hundred  and  two.  Whatever  amount  is  expended  by  the  board  for 
the  purpose  authorized  by  this  resolve  shall, in  the  event  of  the  granting 
of  any  charter  or  franchise  for  the  construction  of  a  canal  between  the 
points  above  specified,  be  rep^d  to  the  Commonwealth  by  the  grantee 
or  grantees  of  such  charter  or  franchise.     ^Approved  June  13, 1901* 

The  statute  simply  provides  for  the  surveys  and  estimates  for  a 
ship  canal,  without  in  any  way  indicating  the  size  of  ships  to  be 
provided  for ;  but  it  limits  the  location  by  providing  that  it  shall 
pass  through  the  cities  of  Taunton  and  Brockton  and  through  the 
town  of  Weymouth. 

The  plan  adopted  for  the  investigation  is  as  follows :  First,  to 
determine  the  general  character  and  dimensions  of  the  canal,  and 
where  it  could  probably  be  located.  Then  the  field  surveys  were 
undertaken,  under  the  general  supervision  of  Mr.  Henry  B.  Wood, 
with  Mr.  Eugene  E.  Pierce,  Mr.  A.  D.  Butterfield  and  Mr.  L.  H. 
Bateman  in  immediate  charge  of  the  different  survey  parties ;  and 
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in  the  office  Mr.  John  R.  Burke,  Mr.  W.  W.  Marre,  Mr.  T.  W. 
Bailey  and  Mr.  E.  W.  Hadcock  were  employed  in  the  preparation 
of  the  plans  and  estimates,  the  field  note  books  being  sent  to  the 
office,  and  the  plans  prepared  as  soon  as  the  books  could  be 
spared  from  the  field  work. 

Mr.  F.  W.  Dean,  Mr.  ^.  E.  Tinkham,  Mr.  Henry  D.  Woods 
and  Mr.  E.  L.  Brown  have  made  estimates  and  examinations  as  to 
pumping,  machinery,  bridges,  mechanical  lift  locks,  and  the  nature 
of  the  soil  through  which  the  canal  is  to  be  constructed. 

Upon  the  completion  of  the  field  surveys,  Mr.  D.  J.  Howell,  who 
had  been  engaged  as  assistant  engineer  on  the  surveys*  and  in  pre- 
paring the  report  of  the  United  States  Board  of  Engineers  on  deep 
water  ways  from  the  Great  Lakes  to  the  Atlantic  coast,  and  as  con- 
sulting engineer  in  charge  of  the  surveys  and  estimates  for  a  barge 
canal  from  the  Great  Lakes  to  the  Hudson  River,  under  the  direc- 
tion of  Hon.  Edward  A.  Bond,  State  engineer  and  surveyor  of 
New  York,  was  engaged  to  assist  in  the  preparation  of  the  plans 
and  estimates.  Mr.  Howell  brought  to  the  work  a  great  fund  of 
information  collected  during  his  work  on  the  New  York  investiga- 
tions, and  to  this  is  due  much  of  the  completeness  of  this  report ; 
as,  owing  to  the  limited  time  after  the  completion  of  the  field  work, 
it  would  otherwise  have  been  impossible,  with  the  small  appropri- 
ation available,  to  prepare  the  necessary  plans  and  estimates,  — 
and,  as  it  is,  much  is  lacking,  owing  to  our  inability,  through  lack 
of  means,  to  make  borings  and  do  other  work  necessary  to  obtain 
a  complete  knowledge  of  the  facts. 

My  first  endeavor  was  to  determine  the  size  of  the  canal  which 
was  required,  and  at  my  request  you  addressed  a  letter  to  Mr. 
Parker  C.  Chandler,  who  had  been  prominent  in  advocating  the 
passage  of  the  resolve  through  the  Legislature,  asking  him  for  any 
information  he  had  bearing  on  the, subject  under  investigation, 
and  also  as  to  the  size  of  the  canal  desired  by  the  petitioners.  In 
his  reply  he  stated  that  considerable  information  might  be  ob- 
tained from  documents  in  the  State  Library,  and  referred  to  the 
report  of  the  committee  of  the  Legislature  who  explored  a  line  for  a 
canal  over  this  route,  and  made  a  report  on  the  same  in  February, 
1808.  He  also  stated  that  reports  had  been  made  by  officers  of 
the  general  government  on  the  same  subject;  and  a  copy  of  a 
report  made  by  the  Board  of  Internal  Improvement  and  trans- 
mitted to  Congress  by  the  Secretary  of  War  on  Feb.  16,  1825,  on 
the  proposed  canal  from  Barnstable  Bay  to  Buzzards  Bay,  and 
also  on  a  general  examination  of  the  route  from  Narragansett  Bay 
to  Boston  harbor,  has  been  found.  This  report  stated  that  a  gen- 
eral and  thorough  survey  of  this  route  appeared  to  be  wanting. 
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A  copy  of  a  portioD  of  a  plan  made  by  the  United  States  Topo- 
graphical Engineers  in  1833,  from  a  detailed  survey  of  the  portion 
of  the  route  from  Boston  harbor  to  Brockton,  has  also  been  found ; 
but  the  report  of  the  engineers  on  this  survey  we  have  not  been  able 
to  find  up  to  the  present  time,  although  search  has  been  made  for 
it  in  the  State  Library  and  at  the  office  of  the  Chief  of  Engineers 
at  the  War  Department  at  Washington . 

In  regard  to  the  size  of  the  canal,  Mr.  Chandler  stated  that  it 
was  the  intention  of  the  petitioners  to  have  that  matter  left  open, 
so  that  the  commissioners  would  study  the  matter  and  decide  as  to 
the  size  of  the  canal  which  would  be  required  by  modern  vessels. 
He  also  stated  that  the  general  government  had  comprehensive 
plans  for  a  scheme  of  inland  navigation  stretching  along  the  coast 
line  from  Boston  harbor  to  Florida,  and  the  line  from  Boston  har- 
bor to  Narragansett  Bay  was  one  link  in  this  scheme.  He  also 
called  attention  to  the  various  forms  of  mechanical  lifts  which  had 
been  designed  and  in  some  cases  put  in  successful  operation  to 
take  the  place  of  the  ordinary  canal  lock ;  and  also  to  the  modern 
machinery  which  had  be^n  designed  for  the  construction  of  canals, 
thereby  greatly  reducing  their  cost,  and  also  stated  that  the  project 
for  this  canal  would  be  called  to  the  attention  of  the  next  Con- 
gress.  He  promised  at  the  same  time  to  forward  several  books, 
documents  and  maps  which  would  be  of  service,  but  he  was  unable 
to  do  so. 

As  his  letter  did  not  give  information  as  to  the  size  of  the  canal 
required,  in  seeking  other  sources  of  information  as  to  this  ques- 
tion, letters  were  addressed  to  the  Secretary  of  the  Navy  and  the 
Secretary  of  War,  asking  what  plans  the  government  had  in  rela- 
tion to  water  ways  along  the  Atlantic  coast,  and  especially  between 
Narragansett  Bay  and  Boston  harbor,  and  as  to  the  size  of  any  pro- 
posed water  ways  in  this  location,  also  for  such  opinions  as  might 
have  been  expressed  by  any  of  the  officers  of  the  Engineer  Corps 
or  of  the  Navy  as  to  the  dimensions  which  such  a  water  way  should 
have. 

The  Secretary  of  the  Navy  in  replying  simply  stated  the  di- 
mensions which  had  been  adopted  in  1884  for  a  projected  canal 
from  Barnstable  Bay  to  Buzzards  Bay,  and  the  dimensions  of  the 
Kaiser  Wilhelm  Canal  and  the  Suez  Canal,  stating  that  this  was 
all  the  information  on  file  in  the  department  which  it  was  deemed 
would  be  of  value  to  us. 

The  letter  to  the  Secretary  of  War  was  referred  to  the  Chief  of 
Engineers,  and  in  his  reply  he  stated  that  no  plan  had  been  formed 
by  the  federal  government  for  a  system  of  internal  water  ways 
along  the  coast  from  Maine  to  Florida,  but  that  a  number  of  inland 
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routes  are  being  improved,  under  appropriations  made  by  Con- 
gress, between  Delaware  Bay  and  Florida,  and  that  surveys  for 
others  within  the  same  limits  had  been  made,  and  forwarded  copies 
of  the  latest  reports  on  these  works.  On  examination  of  these 
documents,  it  was  found  that  all  the  water  ways  now  under  im- 
provement are  for  light-draft  vessels,  and  the  only  information  as 
to  such  a  ship  canal  as  is  proposed  in  the  case  under  consideration 
was  in  a  report  made  in  1894  on  a  survey  for  the  Chesapeake  and 
Delaware  Canal,  which  was  to  connect  Baltimore  harbor  with  deep 
water  at  the  mouth  of  the  Delaware  River.  This  was  to  be  a  canal 
100  feet  wide  on  the  bottom  and  26  feet  deep  at  low  water. 

In  view  9f  the  fact  that  the  statute  incorporating  the  Boston, 
Cape  Cod  &  New  York  Canal  Company,  in  1899,  fixed  the  dimen- 
sions of  this  canal  as  depth  25  feet  and  bottom  width  not  less  than 
100  feet,  it  was  decided  that  it  would  not  be  wise  to  adopt  any 
smaller  dimensions.  A  depth  of  25  feet  is  sufficient  to  float  the 
vessels  engaged  in  the  coastwise  traffic,  and,  with  the  width  of  60 
feet  in  the  locks,  any  of  the  naval  vessels,  except  battle  ships, 
could  pass  through. 

In  order  that  the  canal  shall  have  sufficient  cross-section  to  en- 
able vessels  to  pass  through  at  a  fair  rate  of  speed,  the  width  has 
been  made  180  feet  on  the  bottom,  with  the  side  slopes  1  on  2,  for 
all  sections  where  it  is  expected  earth  will  be  found ;  but  where 
rock  is  encountered,  the  section  will  be  180  feet  wide,  with  ver- 
tical sides.  This  gives  cross- sections  about  four  times  greater 
than  the  midship  section  of  the  largest  vessel  which  could  safely 
navigate  a  canal  of  this  depth,  and  is  about  the  same  as  that  of  the 
Manchester  Ship  Canal.  In  this  width  the  ordinary  coastwise 
steamers  could  safely  pass  in  any  place  with  only  a  slight  reduc- 
tion in  their  normal  speed  through  the  canal. 

Having  fixed  the  dimensions  of  the  trunk  of  the  canal,  search 
was  made  for  an  approximate  location,  using  the  plans  of  the 
State  topographical  map.  A  study  was  made  on  this  map  of  the 
different  lines  which  had  been  suggested  at  different  times  by 
various  parties,,  among  them  the  lines  shown  on  the  lithograph 
plan  presented  to  the  Legislature  by  Mr.  Chandler,  and  the  two 
lines  surveyed  by  the  United  States  Topographical  Engineers 
between  1821  and  1833. 

All  the  lines  surveyed  along  this  general  location  except  the 
present  scheme  have  been  for  small  barge  canals,  and  it  was  found 
that  the  general  course  followed  by  these  would  be  the  best  for  the 
proposed  ship  canal.  In  general,  the  line  selected  starts  in  Wey- 
mouth Fore  River,  a  short  distance  above  the  bridge  at  Quincy 
Point ;  thence  follows  the  valley  of  the  river  to  Weymouth  land- 
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ing ;  thence  op  the  valley  of  Smelt  Brook  a  short  distance,  crossing 
the  south  shore  branch  of  the  Old  Colony  Railroad  at  Weymouth 
landing  and  the  main  street  of  the  town  close  to  the  East  Braintree 
boundary  line ;  thence  continuing  up  the  brook  and  through  the 
divide  into  the  valley  of  the  Monatiquot  River ;  thence  following 
up  this  valley,  crossing  the  Plymouth  &  Whitman  branch  of  the 
Old  Colony  Railroad  and  the  present  main  line  of  the  Old  Colony 
Railroad  just  south  of  the  South  Braintree  station ;  thence  across 
Dyer  hill,  following  along  the  Cochato  meadows  and  crossing  the 
Taunton  branch  railroad  opposite  Mayflower  Park,  and  the  line  of 
the  Cape  Cod  branch  railroad  about  3,000  feet  north  of  Holbrook 
station ;  thence  keeping  a  short  distance  east  of  the  railroad  and 
passing  through  the  divide  near  Avon  station  into  the  valley  of 
Trout  Brook,  and  along  the  valley  of  this  brook  and  Salisbury  Plain 
River  through  the  city  of  Brockton,  crossing  the  Middleborough 
section  of  the  Plymouth  division  of  the  New  York,  New  Haven 
&  Hartford  Railroad  a  little  south  of  Campello  station ;  thence 
through  the  divide  between  the  valley  of  the  Salisbury  Plain  River 
and  Town  River,  crossing  the  West  Bridgewater  branch  of  the 
Old  Colony  Railroad;  thence  along  the  valley  of  Town  River, 
passing  through  Hockanock  swamp,  Nippinicket  Pond,  and  the 
divide  into  the  valley  of  the  next  stream  south,  a  tributary  of  the 
Taunton  River,  which  runs  through  the  village  of  Raynham; 
thence  down  the  valley  of  this  stream  and  the  Taunton  River  to 
Weir  village  in  the  city  of  Taunton,  and  thence  following  the 
Taunton  River  to  its  mouth  in  Mount  Hope  Bay. 

The  general  location  having  been  determined  from  the  study  of 
the  maps,  two  parties  were  organized  for  making  a  detailed  survey 
of  the  location.  Base  lines  were  run  and  the  topography  and 
hydrography  surveyed  the  whole  distance  from  Weymouth  Fore 
River  to  Slade's  Ferry  bridge  near  the  mouth  of  Taunton  River. 
In  general,  the  base  line  followed  the  line  of  the  proposed  canal, 
and  the  topography  was  surveyed  for  a  distance  of  not  less  than 
500  feet  on  either  side  of  the  line.  The  angles  in  the  base  line 
were  connected  with  the  triangulation  stations  of  the  town  boun- 
dary survey,  and  in  this  way  the  whole  work  was  checked  and  errors 
avoided.  At  a  number  of  places  where  there  appeared  to  be  a 
choice  as  to  the  best  location,  the  surveys  extended  over  a  con- 
siderably greater  width. 

Levels  were  run  the  whole  length  of  the  base  lines,  and  on 
cross-sections  every  500  feet ;  these  levels  furnished  points  from 
which  the  topographic  parties  could  check  their  work.  In  addi- 
tion, a  line  of  precise  levels  was  run  from  Somerset  to  Weymouth 
landing,  following  the  line  of  the  railroad  and  highways,  connect- 
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ing  at  frequent  intervals  with  the  line  of  levels  ran  along  the  base 
lines.  At  the  same  time,  tidal  observations  were  made  at  both 
ends  of  the  canal,  and  compared  with  the  benches  of  the  United 
States  Coast  Survey.  From  these  levels,  adopting  the  mean  sea 
level  calculated  from  the  observations  of  the  Coast  Survey  at  Bos- 
ton, it  was  found  that  the  plane  of  reference  of  the  survey  was 
1.5  feet  below  mean  sea  level  at  Boston,  while  the  mean  water 
level  at  Somerset  was  a  few  tenths  of  a  foot  higher  than  that  at 
Boston,  due  probably  to  its  distance  up  the  river  from  the  sea. 

The  difference  in  elevation  of  the  various  benches,  as  determined 
by  the  line  of  precise  levels  and  the  line  run  over  the  base  line,  did 
not  vary  at  any  point  more  than  .3  of  a  foot.  Many  bench  marks 
were  established  along  the  line  of  these  levels,  which  will  probably 
be  found  useful  in  future  work.  The  results  of  these  surveys  have 
been  plotted  on  a  series  of  24  sheets,  each  30  by  52  inches,  on  a 
scale  of  1  to  2,000,  and  one  sheet  about  the  same  size  on  the  scale 
of  1  to  5,000.  On  the  large  scale  sheets  contours  were  drawn 
showing  every  2  feet  difference  of  elevation,  and  on  the  sheets  thus 
prepared  the  centre  line  of  the  proposed  canal  was  located. 

A  diligent  inquiry  was  made  for  information  as  to  borings  which 
had  been  made  for  any  purpose  along  the  line  of  the  proposed 
caoal,  and  as  to  the  character  of  the  material  through  which  the 
wells  in  the  vicinity  had  been  dug  or  driven,  also  the  same  infor- 
mation in  relation  to  other  excavations.  The  outcrop  of  all  ledges 
along  the  line  of  the  survey  were  located  by  the  survey  parties,  so 
that,  although  unable  to  make  any  borings  of  our  own,  sufficient  in- 
formation was  obtained  to  give  a  very  fair  idea  of  the  character 
of  material  to  be  excavated,  and  on  what  material  the  various 
structures  would  probably  be  founded. 

Information  furnished  by  the  city  engineers  of  Brockton  and 
Taunton  and  by  Mr.  Edward  Parrish  of  the  United  States  Engineer 
Office  at  Newport  was  of  much  value  in  this  part  of  the  investiga- 
tion, and  other  parts  of  the  work  were  very  much  facilitated  by 
using  the  plans  and  data  furnished  by  them  and  others. 

South  of  Brockton,  in  addition  to  the  route  finally  adopted,  sur- 
veys were  made  over  a  route  crossing  the  divide  to  the  west  of 
Campello  station,  and  following  down  the  valley  of  Black  Betty 
and  West  Meadow  brooks,  rejoining  the  original  route  at  Skim- 
milk  bridge,  a  short  distance  north  of  Nippinicket  Pond.  This 
route  would  have  avoided  the  necessity  of  going  directly  through 
the  village  of  West  Bridgewater,  but  after  considering  the  two,  the 
easterly  one  was  adopted  as  preferable.  At  the  northern  end  an 
alternative  route  from  South  Braintree  to  the  Weymouth  Fore 
River  was  to  follow  the  valley  of  the  Monatiquot  River  from  South 
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Braintree  to  Braintree ;  thence  across  the  country  to  a  point  in 
Weymouth  Fore  River  just  south  of  the  new  works  of  the  Fore 
River  Ship  and  Engine  Company.  On  the  maps  this  appeared  to 
be  quite  feasible,  but,  as  it  did  not  enter  the  town  of  Weymouth, 
as  is  required  by  the  statute,  it  was  not  surveyed. 

South  of  Taunton  the  line  follows  the  general  location  of  the 
Taunton  River ;  but,  owing  to  the  sharp  curves  in  the  river,  it  was 
found  necessary  to  cut  through  the  bends  in  many  places  in  order 
to  get  such  an  alignment  as  would  enable  large  steamers  and 
barges  to  safely  navigate  the  new  channel.  It  is  planned  to  estab- 
lish tidal  locks  at  each  end,  the  one  in  the  Taunton  River  to  be 
located  just  north  of.  the  village  of  Dighton,  and  the  one  at  Wey- 
mouth Fore  River  on  the  westerly  bank  of  the  river,  about  oppo- 
site the  northerly  end  of  White's  Neck.  Between  the  tidal  locks 
are  12  other  locks,  with  lifts  varying  from  16  to  25  feet. 

Alignment, 

The  total  length  of  canal  on  which  the  estimates  are  based  be- 
tween the  ends  of  the  approach  structures  of  the  tidal  locks  is 
31.79  miles;  of  this,  22.33  miles  is  straight,  and  the  balance, 
9.46  miles,  on  curves  of  radii  varying  from  2,000  to  10,000  feet, 
only  2.22  miles  having  radii  of  less  than  5,000  feet. 

On  all  curves  of  less  than  10,000  feet  radii  the  width  of  the 
canal  was  increased  by  an  amount  determined  by  the  following 
formula :  60  —  .005  X  radius,  all  dimensions  in  feet,  the  addi- 
Xional  width  being  added  one-half  on  each  side  at  the  middle  of 
the  curve,  and  tapered  to  nothing  at  the  tangent  points. 

The  canal  line  was  located  where,  from  all  the  information  ob- 
tained, it  appeared  that  the  canal  could  be  most  economically 
constructed  within  the  limits  prescribed  by  the  resolve.  Further 
investigations  and  borings  to  determine  the  character  of  the  mate- 
rial through  which  it  is  to  be  built  and  on  which  the  various  struc- 
tures are  to  be  founded  will  undoubtedly  show  the  advisability  of 
some  changes  in  the  location  of  the  canal  and  its  various  struc- 
tures ;  but  any  changes  which  are  liable  to  be  made  will  not,  in  all 
probability,  materially  alter  the  total  cost. 

Northern  Approach. 

At  the  northern  end  of  the  canal  deep  water  is  found  at  the 
mouth  of  Weymouth  Fore  River,  about  2^  miles  below  the  bridge 
at  Quincy  Point.  This  channel  is  the  approach  to  the  works  of 
the  Fore  River  Ship  and  Engine  Company ;  and  in  making  the 
estimates  it  has  been  assumed  that  it  would  be  enlarged  and 
deepened   by  the  general  government  as  an  approach  to  these 
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works,  and  the  cost  of  doing  this  work  has  not  been  included  in 
the  estimates  for  the  canal. 

Between  the  bridge  and  the  tidal  lock  (a  distance  of  about  1 
mile)  the  estimates  are  for  a  channel  substantially  500  feet  wide  and 
25  feet  deep  at  mean  low  water,  the  width  being  much  greater 
than  at  any  other  portion  of  the  canal,  owing  to  the  very  sharp 
curves  which  it  is  necessary  to  introduce. 

The  most  natural  location  for  the  purposes  of  navigation  would 
have  been  to  excavate  a  channel  across  the  neck  of  land  known  as 
Old  Spain,  which  would  have  given  practically  a  straight  channel 
from  the  mouth  of  the  canal  into  the  lower  part  of  Weymouth 
Fore  River.  No  estimates  have  been  made  for  this,  as  it  did  not 
seem  that  the  increased  facilities  for  navigation  would  be  sufficient 
to  justify  the  greatly  increased  cost. 

The  plans  of  the  general  government  for  the  improvement  of 
the  Weymouth  Fore  River  are  simply  to  obtain  a  channel  from  a 
point  about  opposite  the  proposed  entrance  lock  of  the  canal  up  to 
the  head  of  navigation,  not  less  than  6  feet  deep  at  mean  low 
water,  and  of  a  width  varying  from  100  feet  to  50  feet.  This  has 
been  substantially  completed,  and  no  plans  have  been  adopted  for 
any  further  improvement. 

Southern  Approacli. 

At  the  southern  end  of  the  canal  deep  water  is  found  in  Mount 
Hope  Bay  just  below  the  point  where  the  line  between  Massachu- 
setts and  Rhode  Island  crosses  it.  Above  this  in  Fall  River  harbor 
and  between  Fall  River  and  Somerset  there  are  long  sections  where 
the  channel  is  more  than  25  feet  deep  for  a  width  of  not  less  than 
300  feet,  but  there  are  bars  crossing  it  at  a  number  of  places.  The 
plans  of  the  general  government  contemplate  the  excavation  of  a 
channel  25  feet  deep  at  mean  low  water  and  300  feet  wide  through 
these  bars  up  through  Fall  River  harbor  to  Slade's  Ferry  bridge. 
From  this  point  nearly  up  to  Somerset,  a  distance  of  3  miles,  the 
channel  is  continuous,  and  of  sufficient  width  and  depth;  from 
thence  up  to  the  entrance  lock,  a  distance  of  4.5  miles,  the  chan- 
nel will  have  to  be  excavated  to  a  depth  of  25  feet  at  mean  low 
water  with  a  width  of  300  feet.  The  plans  of  the  general  govern- 
ment at  present  contemplate  the  deepening  and  widening  of  the 
channel  so  as  to  secure  a  depth  of  at  least  12  feet  at  high  water, 
with  a  width  of  100  feet  up  to  Berkley  bridge ;  thence  the  same 
depth  and  80  feet  wide  up  to  Briggs  shoal ;  thence  11  feet  in  depth 
with  the  same  width  up  to  the  ship  yard  ;  thence  1 1  feet  depth  with 
a  width  of  60  feet  up  to  Weir  bridge  at  Taunton.  These  plans 
have  been  practically  completed.     The  work  remaining  to  be  done 
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consists  of  the  removal  of  a  small  amount  of  ledge  and  some 
dredging  below  Berkley  bridge.  In  making  the  estimates  it  has 
been  assumed  that  the  general  government  will  carry  out  its  plans 
and  excavate  the  channel  up  to  Blade's  Ferry  bridge,  and  the  esti- 
mates include  only  the  work  of  dredging  the  channel  from  the  deep 
water  below  Somerset  to  the  tidal  lock. 

Style  of  Lode, 

In  a  canal  of  this  size  the  question  of  the  water  supply  is  a  very 
serious  one,  especially  in  a  flat  country,  where  the  drainage  areas 
tributary  to  the  canal,  especially  those  above  the  elevation  of  the 
summit  level,  are  not  large. 

The  ordinary  form  of  lock  to  accommodate  vessels  of  the  size 
which  may  be  expected  to  use  a  canal  in  this  location  requires  the 
discharge  of  a  very  large  volume  of  water  from  the  upper  level 
into  the  lower  level  whenever  a  vessel  passes  from  one  to  the 
other.  This  loss  from  the  upper  level  must  be  supplied  from  some 
source.  In  order  to  avoid  the  necessity  for  such  a  great  loss  of 
water,  various  mechanical  devices  have  been  designed.  Many  of 
these  have  been  used  on  barge  canals,  but  I  know  of  no  case 
where  they  have  been  used  on  a  canal  as  large  as  the  one  now 
under  consideration.  In  addition  to  the  saving  of  water,  these 
mechanical  appliances  are  designed  to  be  used  for  much  higher 
lifts  than  the  ordinary  lock,  so  that  each  one  will  take  the  place  of 
a  number  of  the  ordinary  type,  with  a  corresponding  decrease  in 
the  length  of  time  required  for  a  vessel  to  pass  from  one  level  to 
another. 

These  mechanical  appliances  are  of  different  types.  The  earli- 
est, known  as  chain  lifts,  consisted  of  a  wooden  or  metal  box 
with  gates  at  each  end,  filled  with  water,  and  large  enough  to  con- 
tain the  largest  boat  using  the  canal.  To  this  were  attached  a 
number  of  chains  which  passed  up  over  pulleys  mounted  on  frame- 
work, the  other  ends  of  the  chains  being  connected  with  counter- 
weights sufficient  to  counterbalance  the  weight  of  the  box  full  of 
water.  After  the  boat  was  placed  in  the  lock  and  the  gates 
closed,  sufficient  water  was  either  drawn  into  or  from  the  box  to 
make  it  heavier  or  lighter  than  the  counterweight,  so  that  it  would 
either  drop  or  rise,  as  required,  to  the  other  level  of  the  canal. 

Next  come  the  various  kinds  of  hydraulic  lifts.  These  also 
consist  of  boxes  or  tanks  sufficient  in  size  to  contain  enough  water 
to  fioat  vessels  using  the  canal,  and  they  are  raised  or  lowered  by 
hydraulic  rams,  which  are  either  placed  directly  under  the  box  or 
alongside  it ;  in  the  latter  ease,  the  ends  of  the  rams  carry  large 
pulleys  over  which  pass  chains  or  wire  ropes,  one  end  of  which  is 
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attached  to  the  press  of  the  ram,  the  other  to  the  side  t>f  the  lock. 
These  are  ordinarily  constracted  in  pairs. 

The  third  form  is  the  floating  lift,  which  consists  of  one  or  more 
tight  tanks  floating  in  a  deep  pit,  and  supporting  above  them  on 
trestle  work  the  box  of  the  lock.  The  floats  being  submerged,  it 
requires  the  application  of  a  small  amount  of  power  to  raise  or 
lower  the  lock. 

The  fourth  form  is  the  pneumatic  lock,  which  consists  of  an 
inverted  tank  in  a  pit  filled  with  water.  On  the  top  of  this  tank 
is  the  ordinary  lock  box,  with  gates  at  the  ends,  filled  with  water. 
These  locks  are  designed  to  be  used  in  pairs,  the  two  inverted 
tanks  being  connected  by  large  pipes,  and  the  air  passing  from 
one  to  the  other  as  the  locks  are  raised  and  lowered,  one  rising  as 
the  other  lowers. 

The  first  three  styles  have  been  used  in  various  forms  in  this 
and  European  countries,  but  so  far  as  I  have  been  able  to  learn, 
the  pneumatic  lifts  have  not  been  in  use  as  yet. 

Mr.  Woods's  notes,  describing  the  various  lifts  which  have  been 
designed  or  built,  are  hereto  annexed.*  From  the  results  of  this 
study,  and  as  the  heights  of  the  lifts  in  the  canal  under  considera- 
tion are  well  within  the  range  of  work  which  has  already  been 
constructed,  and  as  the  construction  of  mechanical  lifts  of  this 
size  would  be  somewhat  of  an  experiment,  none  having  actually 
been  constructed,  it  has  been  decided  that  for  the  purpose  of  this 
estimate  it  will  be  better  to  provide  for  using  the  ordinary  style  of 
lock. 

Water  Supply, 

Having  decided  to  base  the  estimates  on  the  ordinary  style  of 
lock,  the  question  arises  as  to  where  the  necessary  water  supply 
can  be  obtained. 

The  number  of  vessels  arriving  at  Boston  from  southern  ports 
in  190.0,  as  stated  in  the  annual  report  of  the  Boston  Chamber  of 
Commerce,  is  as  follows:  tugs,  1,235;  steamers,  1,083;  barges, 
2,817  ;  total,  5,135,  —  an  average  of  about  14  per  day.  If  these 
all  came  and  returned  through  the  canal  and  passed  through  the 
locks  singly,  it  would  make  28  lockages  per  day ;  but,  as  the 
arrivals  are  not  regular,  and  the  locks  being  large  a  number 
can  pass  through  at  one  lockage,  it  has  been  deemed  best  to 
assume  20  lockages  per  day  of  the  full-sized  locks  as  a  basis  on 
which  to  calculate  the  supply  of  water  required.  All  of  the  locks 
north  of  the  summit  level  of  the  canal  except  the  tidal  lock  have 
lifts  of  practically  25  feet  each.     The  locks  south  of  the  summit 

•  Not  printed. 
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level  vary  from  16  feet  to  21  feet  lift,  and,  on  the  basis  of  20 
lockages  each  day,  it  will  require  30,000,000  cubic  feet  of  water 
daily  to  operate  the  locks. 

As  the  canal  is  located  so  as  to  be  generally  below  the  ground- 
water level  of  the  surrounding  country,  the  loss  of  water  from 
seepage  would  probably  not  be  large.  To  provide  for  this  and  for 
the  leakage  through  the  lock  gates  and  culverts,  it  is  estimated 
that  3,000,000  cubic  feet  per  day  will  be  required,  making  the 
total  amount  of  water  required  33,000,000  cubic  feet  per  day. 

There  is  no  drainage  area  near  the  location  of  the  canal  which 
will  supply  such  a  large  quantity  of  water  at  an  elevation  above 
the  summit  level,  and  such  small  portions  as  are  at  the  necessary 
elevation  are  largely  used  at  the  present  time  in  supplying  the  popu- 
lation in  their  vicinity  with  water  for  domestic  use.  The  stream 
which  most  nearly  meets  the  required  conditions  is  the  Blackstone 
River.  This  has  a  drainage  area  above  the  dam  at  Millville  in 
Blackstone  of  258  square  miles ;  and,  if  all  the  water  from  this 
drainage  area  can  be  intercepted  and  stored,  it  would  nearly  sup- 
ply the  demands  of  the  canal,  on  the  basis  of  20  lockages  per  day 
of  the  full-sized  locks.  The  river  at  Millville  is  about  70  feet 
above  the  summit  level  of  the  canal,  —  a  sufficient  elevation  to  en- 
able the  water  to  be  diverted  into  it. 

An  aqueduct  capable  of  conducting  the  water  would  be  about  30 
miles  long,  and  would  have  to  be  built  very  largely  in  tunnel.  It 
would  be  very  nearly  straight,  and  would  pass  along  the  southerly 
side  and  near  the  summit  of  the  main  divide,  separating  the  streams 
which  flow  northerly  into  Boston  Bay  and  southerly  into  Narragan- 
sett  Bay,  crossing  nearly  all  the  valleys  which  it  intersects  substan- 
tially at  right  angles. 

Owing  to  the  configuration  of  the  country,  it  would  be  difficult 
and  expensive  to  construct  reservoirs  to  store  all  the  water  on  this 
water-shed.  For  this  reason,  another  method  of  furnishing  the 
water  supply  was  investigated,  viz.,  to  pump  it  from  the  Weyinouth 
Fore  River  at  the  northern  end  of  the  canal  up  into  the  summit 
level.  For  this  purpose  four  sets  of  pumps  would  be  required  :  one 
set  to  pump  from  the  river  directly  into  the  level  above  lock  No.  3  ; 
another  set  to  pump  from  the  level  below  lock  No.  4  into  the  level 
above  the  same  lock ;  the  third  to  pump  the  water  from  the  level 
below  lock  No.  5  to  the  level  above  the  same  lock  ;  and  the  fourth 
to  pump  from  the  level  below  lock  No.  6  into  the  summit  level. 

Owing  to  the  large  quantity  of  water  to  be  raised,  the  estimates 
have  been  made  for  furnishing  a  steam  plant  at  each  pumping  sta- 
tion, as  being  cheaper  and  more  reliable  than  generating  the  power 
at  one  station  and  distributing  it  by  electricity.     The  first  cost  of 
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the  pumping  plant  is  very  small  compared  with  the  cost  of  furnish- 
ing the  water  from  the  Blackstone  River,  but  the  operating  ex- 
penses are  very  large.  Upon  comparing  the  two  estimates  on  the 
basis  of  capitalizing  the  operating  expenses  of  both  systems,  the 
pumping  system  was  found  to  be  the  least  expensive.  Moreover, 
the  pumping  system  would  be  more  compact,  and  there  would  be 
much  less  disturbance  of  local  conditions. 

One  serious  objection  to  the  use  of  the  water  from  the  Black- 
stone  River  is  its  polluted  condition,  it  being,  according  to  the 
reports  of  the  State  Board  of  Health,  the  most  seriously  polluted 
stream  in  the  Commonwealth. 

Locks. 

The  highest  point  on  the  line  of  the  canal  is  about  160  feet 
above  mean  sea  level,  and  is  located  just  north  of  the  city  of 
Brockton,  in  Holbrook  and  Avon ;  and  the  water  surface  of  the 
summit  level  of  the  canal  has  been  fixed  at  elevation  130.  The 
ascent  from  Weymouth  Fore  River  to  the  summit  is  quite  regular, 
and  much  steeper  than  the  descent  to  Taunton  River. 

The  estimate  provides  for  5  locks,  each  of  25  feet  lift,  in  addi- 
tion to  the  tidal  locks,  to  reach  the  summit  level  from  Weymouth 
Fore  River.  The  first  2  of  these,  located  at  Weymouth  landing, 
are  arranged  as  tandem  locks,  and  are  built  double.  The  other  3 
locks  are  built  single,  and  are  located  on  one  side  of  the  centre 
line,  so  that  a  companion  lock  can  be  built  in  the  future  without 
disturbing  the  existing  one. 

Between  the  summit  level  and  the  tidal  lodk  in  the  Taunton 
River  the  estimates  provide  for  7  locks,  with  lifts  varying  from 
21  to  16  feet;  they  are  all  single  locks,  arranged  the  same  as 
the  single  locks  between  the  summit  level  and  Weymouth  Fore 
River. 

The  locks  are  all  planned  to  be  60  feet  wide  and  550  feet  long 
between  the  hollow  quoins,  this  length  being  divided  into  two 
chambers,  respectively  350  feet  and  200  feet,  by  a  set  of  middle 
gates.  The  total  length  of  the  lock  structure  over  all  is  about  730 
feet,  and  the  depth  on  the  sill  25  feet.  The  gates  are  planned 
to  be  of  steel,  and  of  the  standard  mitre  form. 

In  addition  to  the  operating  gates,  the  estimates  include  guard 
gates  at  both  ends  of  all  the  single  locks,  and  at  the  foot  and  head 
of  the  combined  locks  at  Weymouth  landing ;  so  that,  in  case  of 
accident,  by  closing  the  guard  gates  the  lock  may  be  pumped  out 
and  repairs  made  without  interfering  with  the  other  portions  of 
the  canal. 

The  estimates  for  the  locks,  as  well  as  for  the  other  structures 
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in  the  canal,  are  principally  based  on  the  designs  and  estimates 
made  by  the  United  States  Board  of  Engineers  on  deep  water 
ways,  and  on  those  of  the  State  engineer  and  surveyor  of  New 
York  for  a  1,000  ton  barge  canal  from  Lake  Erie  to  tide  water. 

Lock  Approaches. 

The  estimates  provide  for  the  constraction  at  both  ends  of  each 
lock  of  vertical  walls  either  of  concrete  or  timber  cribs,  to  gnide 
vessels  into  the  lock  and  allow  for  their  being  tied  up  awaiting  the 
opening  of  the  gates.  These  are  planned  so  that,  in  case  an  addi- 
tional lock  is  built  later  alongside  of  the  existing  one,  as  small  a 
portion  as  possible  of  the  existing  structures  will  have  to  be  torn 
out  and  rebuilt. 

By-passes,  —  Waste   Weirs, 

The  estimates  also  include  the  cost  of  the  necessary  structures 
to  maintain  the  level  of  the  water  in  the  canal  by  discharging  any 
surplus  over  spillways  or  waste  weirs  either  into  adjacent  streams 
or  arti6cial  channels,  which  will  take  the  water  around  the  various 
locks  into  the  level  below,  or  waste  it  into  existing  streams. 
These  are  designed  to  care  for  the  largest  freshet  which  is  likely  to 
occur  on  the  water-shed.  It  will  probably  be  necessary  to  enlarge 
the  standard  section  of  the  canal  in  a  few  places,  to  enable  it  to 
pass  the  fiood  discharges ;  but  the  time  has  not  been  sufficient  to 
go  into  this  matter  fully,  but,  in  any  event,  it  will  not  be  a  large 
additional  expense. 

Estimates  have*  been  made  for  two  masonry  dams  at  the  two 
ends  of  the  canal  across  the  Taunton  and  Weymouth  Fore  rivers 
opposite  the  tidal  locks,  to  impound  and  maintain  at  about  high- 
tide  level  the  water  in  the  rivers  and  tide-level  sections  of  the 
canal.  These,  as  in  the  case  of  the  waste  weirs  of  the  canal, 
have  been  designed  to  take  care  of  the  flood  discharges  without 
unduly  raising  the  water  level  either  in  the  canal  or  rivers. 

Stream  Crossings, 

As  the  canal  generally  follows  the  thread  of  the  streams  flowing 
through  the  valleys  in  which  it  is  located,  it  receives  the  natural 
drainage  from  the  water-shed ;  and,  as  the  water  supply  of  the 
canal  is  to  be  supplied  by  pumping  water  from  the  Weymouth 
Fore  River,  the  drainage  into  the  lower  levels  will  be  discharged 
through  the  waste  weirs  into  the  streams  where  they  diverge  from 
the  line  of  the  canal ;  and  the  Town  River,  which  crosses  the  line 
of  the  canal  at  West  Bridgewater,  is  to  be  conducted  through  a 
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culvert  under  the  canal,  so  that  the  water  supply  to  the  streams 
below  will  not  be  interfered  with.  The  mills  and  dams  on  the 
streams  at  South  Braintree  and  Raynham,  lying,  as  they  do, 
directly  in  the  line  of  the  canal,  are  necessarily  destroyed. 

Diversion  of  Railroads  and  Highways. 

In  planning  for  the  construction  of  work  of  this  magnitude,  it 
is  impossible  to  avoid  interfering  with  many  existing  structures. 
The  proposed  line  of  the  canal  crosses  the  various  lines  of  the 
New  York,  New  Haven  and  Hartford  Railroad  at  eight  places,  in 
addition  to  the  existing  drawbridges  at  Somerset  and  Slade*s 
Ferry,  and  the  freight  yard  at  Brockton.  At  four  of  these  places 
the  crossing  cannot  be  avoided,  and  estimates  have  been  made  for 
drawbridges.  At  the  others,  estimates  have  been  made  for  divert- 
ing the  railroads  so  as  to  avoid  their  crossing  the  canal. 

Forty-six  highways  now  cross  the  line  of  the  canal.  Estimates 
^  have  been  made  for  14  drawbridges,  and  for  rearranging  the  high- 
ways and  diverting  some  of  them.  The  ^plans  have  been  so 
arranged  that  the  distance  to  be  travelled  in  most  cases  will  not 
be  materially  increased  over  the  distance  between  the  same  points 
by  the  existing  routes. 

The  railroad  bridges  are  all  planned  for  two  tracks,  except  the 
one  at  Campello,  which  is  planned  for  four.  The  highway  bridges, 
are  planned  to  carry  an  electric  railway,  to  have  a  roadway  34  feet 
wide,  and  two  sidewalks,  the  whole  to  be  50  feet  wide  over  all. 

In  all  eases  the  clear  width  for  the  passage  of  vessels  is  to  be 
100  feet,  except  in  the  four-track  bridge,  and  where  the  bridges 
are  located  at  the  ends  of  locks ;  in  these  cases  the  clear  passage- 
way is  to  be  60  feet,  the  same  as  the  width  of  the  locks. 

Owing  to  the  sharp  angles  at  which  the  railroads  cross  the  canal 
in  some  places,  and  at  others  to  the  curves  in  the  railroads,  it  was 
found  necessary  to  plan  slight  deviations  in  the  locations  of  all  the 
railroads  but  one,  in  order  that  they  might  cross  the  bridges  on 
tangents,  and  more  nearly  at  right  angles  to  the  line  of  the  canal. 
The  estimates  include  the  cost  of  a  new  railroad  bridge  across  the 
Taunton  River  at  Somerset,  as  the  draw  in  the  present  bridge  is 
not  adapted  for  the  convenient  passage  of  large  vessels. 

Protection  of  the  Walls  and  Banks  of  the  Canal. 

Wherever  the  water  level  of  the  canal  will  be  above  the  present 
surface  of  the  adjacent  country,  the  embankments  on  the  sides  are 
planned  to  have  puddle  walls  of  clay  built  through  their  centres ; 
and  wherever  the  banks  of  the  canal  throughout  its  length  consist 
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of  earth,  the  estimates  provide  for  protecting  them  with  a  coating 
of  broken  stone,  extending  from  5  feet  below  the  water  level  of 
the  canal  to  5  feet  above  that  level,  as  shown  on  the  standard 
cross-section,  in  order  that  they  may  not  be  injnred  by  waves 
created  by  passing  vessels. 

Turning  Basins. 

In  order  to  enable  vessels  to  enter  the  canal  from  either  end 
with  cargo  for  any  of  the  cities  or  towns  on  the  line  of  the  canal, 
tarning  basins  or  harbors  have  been  provided  at  Taanton,  Brock- 
ton and  Holbrooke  approximately  600  feet  square,  where  vessels 
may  be  turned  around  so  that  they  may  return. 

In  addition  to  these  harbors,  wharf  walls,  to  be  located  at  various 
points  along  the  canal,  are  included  in  the  estimates. 

Electric  Power  and  Lights. 

The  estimates  include  the  cost  of  an  electric  power  and  lighting  . 
plant,  to  be  located  and  operated  with  one  of  the  pumping  stations 
and  the  necessary  wire  lines,  lamps  and  motors,  to  operate  the 
drawbridges,  lock  gates  and  sluices  and  to  light  the  canal  through- 
out its  length. 

Right  of  Way. 

The  cost  oi  sufficient  right  of  way  to  enable  the  canal  to  be  con- 
structed without  trespassing  on  other  property  has  been  included. 
The  area  required  is  based  on  the  amount  of  territory  required  to 
deposit  the  material  excavated  from  the  canal  alongside  of  the  place 
from  which  it  is  excavated,  without  piling  it  higher  than  10  feet 
above  the  surface,  and  not  allowing  it  to  come  within  25  feet  of 
the  bank  of  the  canal  at  any  point.  This  general  plan  has  been 
modified  in  its  application,  so  that  through  cities  and  improved 
territory  a  comparatively  narrow  strip  should  be  taken,  generally 
little  more  than  sufficient  for  the  operation  of  the  canal ;  and  where 
the  land  was  of  less  value,  larger  areas  are  included,  in  order  to 
allow  room  for  the  deposit  of  material  taken  from  the  narrower 
sections. 

Unit  Prices. 

The  unit  prices  used  in  determining  the  value  of  the  work  to  be 
done  in  the  construction  of  the  canal  are  based  very  largely  on 
those  adopted  by  the  United  States  Board  of  Engineers  on  deep 
water  ways,  and  those  used  by  the  State  engineer  and  surveyor  of 
New  York  in  making  his  estimates  for  the  1,000  ton  barge  canal 
through  New  York.     These  have  been  compared  with  the  prices 
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paid  for  work  on  the  metropolitan  water  system  and  other  works  in 
the  vicinity  of  Boston,  and  modified  as  found  necessary. 

The  larger  part  of  the  masonry  has  been  estimated  as  concrete, 
stone  to  be  used  only  where  the  masonry  will  be  subject  to  wear. 

Estifnates. 

Owing  to  the  short  time  which  was  available  for  making  up  the 
estimates,  and  to  the  uncertainty  as  to  the  exact  character  of  the 
material  through  which  the  canal  is  to  be  constructed,  it  has  been 
impossible  to  make  the  estimates  with  the  exactness  which  would 
have  been  done  if  time  and  means  had  allowed ;  and  for  this  reason 
it  has  been  deemed  best  to  add  15  per  cent,  to  the  figures,  to  cover 
possible  contingencies  and  unknown  quantities,  as  well  as  the  usual 
expenses  attending  any  such  undertaking.  The  estimates  are  as 
follows :  — 

Excavation,  including  approaches  between  Quincy  Point 

bridge  and  Slade's  Ferry  bridge, (20,103,662 

Backfill, 908,080 

Culverts  and  by-passes, 980,000 

Retaining  walls, 1,494,660 

Puddle  walls 144,817 

Wash  walls, 1,196,072 

Spillway  and  waste  weirs, 815,000 

Stop  gates, 300,000 

Highway  changes, 343,100 

Railroad  changes, 462,000 

Highway  bridges, 1,633,000 

Railroad  bridges, 1,380,000 

Dams, 170,000 

Locks, 12,233,000 

Lock  approaches, 2,406,620 

Power  and  lighting  plant 220,000 

Water  supply  plant, 2,532,499 

Maintenance  plant, 200,000 

Right  of  way  and  damages, 2,580,910 

Engineering  and  contingencies,  15  per  cent.,                        .  7,515,438 

Total $57,618,358 

The  work  of  preparing  the  report  and  estimates  has  been  pushed 
with  all  practicable  speed,  and  every  effort  has  been  made  to  have 
the  estimates  as  complete  and  accurate  as  possible  with  the  infor- 
mation available ;  in  order  to  do  this,  plans  have  been  used  before 
they  were  inked  in  and  completed.    The  oflSce  force  is  still  at  work 
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on  them,  but  it  will  be  some  time  before  they  are  completed,  and, 
with  the  field  notes,  put  in  proper  shape  to  record  and  file  away. 

Two  plans,  one  showing  the  location  and  the  other  the  profile  of 
the  proposed  canal  line,  are  forwarded  herewith,  together  with  a 
diagram  showing  the  standard  cross-sections  on  which  the  estimates 
are  based. 

Respectfully, 

FRANK  W.  HODGDON, 

Engineer. 
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To  the  Honorable  the  Senate  and  House  of  Eepresentatives  of  the  Common- 
wealth  of  Massachusetts  in  General  Court  assembled. 

The  Commissioners  of  the  Massachusetts  Nautical  Training 
School  have  the  honor  to  submit  their  report  of  the  opera- 
tions of  the  school  for  the  year  1901. 

The  Work  of  the  Yeab. 

During  the  year  ending  Dec.  31,  1901,  the  work  of  the 
Nautical  Training  School  has  progressed  in  a  satisfactory 
manner.  The  number  of  cadets  has  been  fully  up  to  the 
average  standard  of  the  school,  and  the  class  of  students 
received  has  been  somewhat  higher  than  heretofore. 

During  the  winter  months  the  '*  Enterprise"  was  moored 
at  the  wharf  of  the  North  End  Park,  where  the  regular  routine 
work  of  the  school  was  pursued,  which  included,  in  addition 
to  theoretical  studies,  practical  instruction  in  mechanics  and 
engineering,  as  well  as  in  seamanship  and  navigation. 

Repairs. 

Needed  renewals  to  the  outfit  of  the  "  Enterprise"  were 
made  during  the  spring,  which  included  sails,  study  tables, 
blackboards,  benches,  an  engine  lathe  and  Crosby  indicator, 
etc.,  the  expense  amounting  in  all  to  about  $2,800.  A  new 
gun-deck  will  be  required  for  the  ship  within  a  year,  and 
other  repairs,  at  an  estimated  outlay  of  $2,500. 
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The  Summer  Cruise. 

Early  in  May  the  **  Enterprise  "  was  cleared  of  her  winter 
deck-house,  her  sails  were  bent,  rigging  overhauled,  and  the 
ship  was  fitted  for  sea.  This  work  was  all  done  by  the 
cadets,  aided  by  the  crew. 

On  May  16  the  commissioners  visited  the  ''Enterprise" 
and  carefully  inspected  the  ship  and  the  cadets,  finding 
everything  in  excellent  condition. 

On  May  18  the  ''  Enterprise"  left  the  wharf  and  anchored 
in  the  harbor,  and,  after  taking  stores  on  board,  she  sailed 
on  June  1  on  her  summer  cruise. 

In  preparing  the  itinerary  for  the  summer  cruise  of  the 
**  Enterprise"  for  1901,  the  commissioners  departed  from 
the  usual  custom  and  arranged  to  send  the  ship  into  the 
North  Sea  and  the  Baltic,  touching  in  turn  at  Leith,  Scot- 
land ;  Copenhagen,  Denmark  ;  Cronstadt,  Russia ;  Antwerp, 
Belgium ;  Gravesend,  England ;  Gibraltar ;  and  Funchal, 
Madeira.  This  cruise  was  estimated  to  be  four  months  in 
duration. 

The  following  extracts  from  the  interesting  report  of  Com- 
mander Edward  M.  Hughes,  U.  S.  Navy,  will  give  a  clear 
idea  of  the  summer  cruise  of  the  ''  Enterprise  : "  — 

Leaving  Boston  about  5  p.m.  on  Saturday,  June  1,  the  ship  pro- 
ceeded to  sea,  bound  for  Leitb,  via  the  north  and  east  coasts  of 
Scotland.  The  passage  was  made  in  about  twenty-five  days  and 
sixteen  hours,  actual  time,  the  anchor  having  been  dropped  in 
Leith  Roads  at  6.38  o'clock  on  the  morning  of  the  28th  of  June. 
The  track,  rather  devious  for  the  first  fortnight,  was  to  the  east- 
ward until  longitude  49  degrees  was  reached,  when  a  general 
north-easterly  course  and  good  runs  were  made,  the  ship  passing 
between  the  Shetland  and  Orkney  islands. 

Much  fog  was  encountered  until  clear  of  the  Newfoundland 
banks,  and  again  in  the  vicinity  of  the  Shetlands.  The  only  land 
seen  until  we  were  to  the  eastward  of  the  OijcneyB  was  Fair  Isle, 
our  intended  landfall.  Indeed,  on  account  of  possible  currents 
and  the  fog,  I  at  one  time  had  just  changed  the  course  to  pass 
entirely  around  the  Shetlands,  when  a  fortunate  observation  was 
obtained  from  which  a  course  could  be  shaped  to  go  between  the 
two  groups  of  islands.  Over  half  the  passage  was  occupied  in 
getting  to  the  eastward  of  longitude  45  degrees.     This  was  due  to 
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light  breezes  and  some  easterly  winds.  Steam  was  used  for  two 
days  after  leaving  Boston,  for  nine  hours  on  June  13,  and  for  the 
last  two  days  of  the  passage,  the  ship  reaching  Leith  with  forty 
tons  of  coal  in  the  bunkers,  having  consumed  eighty  tons  for  all 
purposes  en  route. 

A  feature  of  the  passage  was  the  length  of  days  after  getting 
well  to  the  northward,  and  it  looked  odd  to  see  the  cadets  of  the 
^'  watch  on  deck  "  curled  up  on  the  lee  side  of  the  quarter-deck, 
under  their  tarpaulin,  in  broad  daylight,  standing  by  for  a  call 
which  no  doubt  would  have  found  most  of  them  ^'  all  abroad." 

The  day  after  arriving  in  Leith  Roads  the  vessel  moved  into  one 
of  the  docks,  the  use  of  which  was  given  free  on  account  of  our 
character  as  a  public  vessel.  We  were  given  a  very  good  berth  in 
the  Edinburgh  dock,  which  is  the  one  farthest  from  the  entrance. 
Leith  Roadsliead  is  very  uncomfortable,  with  easterly  winds,  and  it 
would  have  been  impracticable  for  this  ship  to  have  lain  there  and 
given  the  boys  liberty  or  gotten  them  back  to  the  ship  with  any 
certainty  as  to  time.  In  Leith  each  watch  of  cadets  was  given 
forty-eight  hours'  liberty.  The  conduct  of  the  cadets  was  very 
good,  and  they  have  shown  a  very  commendable  spirit  of  willing- 
ness and  good  temper,  which  leaves  little  to  be  desired.  On  the 
cruise  we  were  fortunate  in  having  smooth  seas  for  the  first  ten 
days  or  so,  enabling  the  boys  to  get  fairly  on  their  sea-legs  before 
meeting  bad  weather. 

We  left  Leith  docks  at  1  p.m.  on  July  4,  ship  dressed  with 
ensigns  at  each  mast-head,  and  after  hoisting  our  boats  outside, 
proceeded  at  once  for  the  port  of  Copenhagen.  Our  flags  were 
kept  flying  until  the  fog  shut  in  the  town. 

On  the  passage  to  Copenhagen,  on  the  afternoon  of  July  8,  we 
passed  the  German  kaiser's  yacht  ^^  Hohenzollern,"  flying  the 
imperial  standard,  bound  to  the  northward.  The  ^'  Hohenzol- 
lern "  was  accompanied  by  a  corvette  of  the  ^^  Irene  "  class.  When 
just  past  us,  the  imperial  yacht  dipped  her  ensign  to  us,  which 
unexpected  courtesy  was  promptly  returned.  Very  early  on  the 
morning  of  the  same  day,  July  8,  we  passed  three  German  torpedo 
boat  destroyers,  also  bound  north. 

In  Copenhagen  we  found  the  United  States  training  ship 
^*'  Hartford  "  moored  to  the  buoy  next  to  the  one  assigned  us.  She 
had  been  in  port  for  a  week  or  ten  days.  She  left  for  Stockholm 
on  July  13,  a  few  hours  before  our  departure  for  Petersburg. 
During  our  stay  in  Copenhagen  the  weather  was  exceedingly  fine, 
though  somewhat  warm.  While  in  the  Danish  capital  I  made  the 
usual  ofiScial  calls  upon  the  United  States  charg^  d'affaires,  Dan- 
ish minister  of  marine,  admiral,  commandant  of  the  dock  yard, 
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captain  of  the  station  ship,  captain  of  the  port,  and  the  prince 
regent. 

We  left  Copenhagen  at  noon  on  July  13,  and  reached  St.  Peters- 
burg at  5  P.M.  on  July  18.  On  the  18th  we  were  detained  at 
anchor  in  Cronstadt  from  7.30  a.m.  until  2  p.m.,  awaiting  permis- 
sion to  proceed  and  an  assurance  that  a  berth  had  been  reserved 
for  us  in  the  narrow  waters  of  the  Neva  at  St.  Petersburg.  The 
weather  experienced  in  the  Baltic  and  the  Gulf  of  Finland  was 
very  fine.  The  winds,  however,  or  the  lack  of  them,  permitted 
but  little  sailing  to  be  done.  In  the  Baltic  calms  and  light  north- 
erly airs  were  found  (except  for  a  few  hours  of  the  14th  and 
15th),  and  in  the  Gulf  were  encountered  light  easterly  winds. 
The  vessel  was  under  steam  throughout,  save  from  5  a.m.  of  July 
14  to  noon  of  July  15,  when  she  was  under  sail  alone.  A  pilot 
was  taken,  both  in  and  out,  between  Cronstadt  Roads  and  Cron- 
stadt, and  Cronstadt  and  St.  Petersburg.  The  Russian  admiralty 
office  furnished  a  tug  to  help  moor  us.  We  were  given  an  excellent 
berth  close  up  to  the  Nicholas  bridge,  near  the  centre  of  the  city, 
mooring  head  and  stern  to  buoys,  and  with  one  anchor  down. 

On  the  afternoon  of  July  19  the  German  training  ship  *'  Char- 
lotte" came  up  and  moored  just  below  us.  She  carried  a  crew  of 
about  five  hundred  men  and  fifty  naval  cadets.  Prince  Adelbert, 
the  third  son  of  the  German  kaiser,  who  is  a  cadet  on  board,  paid 
a  short  visit  to  the  czar  at  Peterhoff  on  Sunday  afternoon,  July 
21,  and  on  the  23d  instant  the  czar  visited  the  German  ship,  in 
honor  of  which  event  both  the  "  Charlotte  "  and  the  '*  Enterprise  " 
full-dressed  ship  with  flags,  rainbow-fashion,  and  manned  yards 
and  rail  respectively. 

While  lying  in  Cronstadt,  I  was  boarded  by  officers  representing 
the  following :  Vice  Admiral  Messer  (acting  governor  of  Cron- 
stadt), Rear  Admiral  Kasherininoff  (president  of  trial  board), 
and  the  commanding  officers  of  the  imperial  yacht  "Polar  Star" 
and  the  Grand  Duke  Alexis'  yacht,  respectively.  I  made  calls  on 
these  officers,  receiving  in  turn  calls  from  the  commanders  of  the 
yachts.  The  governor  was  absent,  and  Admiral  Kasherininoff 
was  on  the  point  of  leaving  Cronstadt  on  duty.  I  also  called  on 
our  consular  representative  at  Cronstadt. 

From  Copenhagen  I  instituted  inquiries  regarding  the  tolls  for 
passing  through  the  Kiel  ship  canal.  I  received  answers  to  my 
letters  while  in  St.  Petersburg,  and  was  so  impressed  with  the 
saving,  both  in  time  and  money,  that  would  result  in  leaving  the 
Baltic  via  the  canal,  that  I  arranged  to  go  to  Holtenau  (near  Kiel) 
with  that  end  in  view.  The  time  required  to  pass  from  the  Baltic 
to  the  Elbe  is  about  eight  hours.     The  distance  saved  is  two  hun- 
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dred  and  fifty  miles,  all  of  which  would  doabtless  have  to  be  made 
under  steam. 

We  left  St.  Petersburg  on  July  25,  with  about  one  hundred  tons 
of  coal  on  board,  and  Holtenau,  the  Baltic  entrance  to  the  Kaiser 
Wilhelm  ship  canal,  was  reached  at  11  p.m.  on  July  29.  As  we 
approached  Holtenau,  we  passed  several  squadrons  of  torpedo 
boats  and  destroyers  engaged  in  manoeuvring,  night  signalling, 
etc.  In  Kiel  harbor,  distant  some  two  or  three  miles  from  our 
anchorage,  were  the  German  men-of-war  "  Moltke  "  and  '*  Stoch." 
Official  calls  were  exchanged  with  the  commanding  officers  of 
these  vessels,  and  I  also  called  upon  Admiral  Yon  Kohster,  com- 
manding the  station,  and  upon  the  captain  of  the  port.  Com- 
mander W.  H.  Beehler,  U.  S.  N.,  our  naval  attach^  at  Berlin,  came 
down  to  Kiel  upon  my  arrival  to  call  upon  us  and  upon  the  U.  S.  S» 
*'  Hartford,"  which  arrived  from  Stockholm  on  July  80. 

We  left  Holtenau  on  the  morning  of  July  81  for  the  North  Sea, 
via  Kaiser  Wilhelm  ship  canal,  entering  the  Holtenau  lock  at  5.85 
A.M.,  and  leaving  the  canal  at  Brunsbuttel  at  4.15  on  the  after- 
noon of  the  same  day,  the  passage  consuming  about  ten  hours, 
including  several  short  stops  en  route.  The  expense  incurred, 
pilotage,  tolls,  clearance,  telegraphing,  etc..  was  one  hundred  and 
seventeen  dollars ;  but  the  passage  via  the  canal  effected  a  saving 
of  two  hundred  and  fifty  miles  of  distance,  which,  with  coal  at  six 
dollars  per  ton,  made  it  seem  economical  to  use  it. 

We  arrived  at  Antwerp  at  5.20  p.m.  on  August  2,  mooring  just 
abreast  the  cathedral  near  the  centre  of  the  city.  A  pilot  was 
taken  from  the  sea  to  Flushing  and  from  Flushing  to  Antwerp, 
also  between  these  points  when  outward  bound.  We  left  Ant- 
werp at  10  a.m.  on  August  10,  anchoring  for  an  hour  or  two  off 
Flushing  to  wait  for  the  weather  to  declare  itself.  While  waiting 
at  this  point  the  king  and  queen  of  England  arrived  in  the  royal 
yacht,  escorted  by  two  British  cruisers,  being  on  their  way  to 
attend  the  funeral  of  the  late  Empress  Augusta  of  Germany.  We 
half-masted  our  colors  and  dressed  ship  with  mast-bead  flags,  fol- 
lowing the  motions  of  the  English  vessels. 

Crossing  the  English  channel  on  the  night  of  August  10,  we 
picked  up  a  Gravesend  pilot  off  Margate  on  the  following  morn- 
ing, and  at  5.85  p.m.  of  August  11  moored  to  a  buoy  at  Gravesend, 
thoughtfully  reserved  for  us  by  Mr.  Petherick  of  the  U.  S.  Despatch 
Agency,  London.  The  U.  S.  S.  "Hartford"  arrived  at  Graves- 
end from  Kiel  on  the  evening  of  August  15.  While  in  Gravesend 
liberty  was  given  freely,  and  those  cadets  who  were  provided 
with  the  means  had  opportunities  to  visit  London.  A  theatrical 
entertainment  was  given  the   cadets  in  Gravesend   through   the 
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kindness  of  the  mayor  and  the  manager  of  the  theatre.  While  in 
Gravesend  we  were  granted  the  privileges  of  the  Thames  Yacht 
Club,  and  were  called  upon  by  the  army  officers  stationed  in  the 
vicinity,  all  of  which  was  duly  acknowledged.  In  London  I  called 
upon  our  ambassador,  Mr.  Choate,  who  received  me  very  coixlially. 

We  left  Gravesend  for  Gibraltar  on  August  18.  Pleasant 
weather  was  experienced  in  the  bay  of  Biscay  and  on  the  passage, 
but  light  airs  and  moderate  to  light  easterly  winds  prevailed,  so 
that  much  steaming  had  to  be  done.  We  anchored  off  Gibraltar 
at  4.40  P.M.  on  August  29.  For  the  last  part  of  the  passage  the 
same  conditions  prevailed  that  we  found  a  year  ago,  —  calms  and 
a  long  easterly  swell  after  passing  Cape  St.  Vincent,  and  a  strong 
Levanter  in  the  strait.  On  the  morning  of  the  29th  we  passed  the 
British  Mediterranean  squadron  (twenty-five  vessels  in  all,  includ- 
ing torpedo  boat  destroyers),  bound  out  to  meet  the  channel 
squadron  off  St.  Vincent,  after  which  they  were  to  engage  in  fleet 
manoeuvres.  The  U.  S.  ships  '*  Saratoga"  and  "  Castine"  were 
found  in  Gibraltar  on  our  arrival  there.  The  Pennsylvania 
schoolship  '^  Saratoga"  was  to  leave  for  Tangier  a  few  days  after 
us,  and  the  ^'  Castine "  sailed  for  Philadelphia  on  Saturday, 
August  31.     The  usual  calls  were  made  and  returned  in  Gibraltar. 

We  left  Gibraltar  for  Madeira  at  10.13  a.m.  on  September  1, 
and  arrived  at  Funchal  at  11.30  p.m.  on  September  6,  after  a 
passage  during  which  nothing  but  light  airs  and  head  winds  were 
encountered. 

I  think  the  cruise  was  made  as  economically  as  possible,  con- 
sidering the  length,  the  number  of  ports  visited,  the  fact  that  we 
have  distilled  all  our  drinking  water,  etc.  Boat  sailing  has  been 
practised  in  nearly  every  port. 

We  were  all  shocked  to  learn  of  the  probably  successful  attempt 
to  assassinate  President  McKinley,  which  news  came  a  day  or  two 
after  our  arrival  at  Funchal. 

The  *' Enterprise  "  arrived  in  Boston  on  October  12,  in 
command  of  the  executive  officer,  Lieut.  Sobert  E.  Coontz, 
U.  S.  Navy ;  and  the  commissioners  were  grieved  to  learn 
that  the  superintendent,  Commander  Edward  M.  Hughes, 
U.  S.  Navy,  was  very  seriously  ill. 

On  October  15  the  **  Enterprise"  was  moored  at  her  old 
berth  at  the  North  End  Park,  by  permission  of  the  commis- 
sioners of  the  bath  department,  city  of  Boston.  Commander 
Hughes  was  surveyed  by  a  medical  board,  by  order  of  the 
Navy  Department,   and  granted  three  months'  sick  leave. 
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On  November  4  he  was  removed  from  the  '•  Enterprise"  to 
the  naval  hospital  at  Chelsea,  where  he  is  now  slowly  but 
steadily  improving  in  health. 

Commander  Hughes  has  been  succeeded  in  the  command 
of  the  ''Enterprise"  by  Commander  Conway  H.  Arnold, 
U.  S.  N.,  under  orders  from  the  Navy  Department. 

Personnel. 

The  following  officers  are  now  attached  to  the  ship  :  Com- 
mander Conway  H.  Arnold,  U.  S.  N.,  commanding  officer 
and  superintendent;  Lieut.  George  B.  Bradshaw,  U.  S.  N., 
executive  officer  and  instructor  in  seamanship  ;  Lieut.  James 
F.  Carter,  U.  S.  N.,  navigator  and  instructor  in  navigation ; 
Ensign  Walter  G.  Richardson,  U.  S.  N.  (retired),  instructor ; 
Mr.  Frank  D.  Terry,  chief  engineer  and  instructor  in  steam 
engineering  and  electricity;  Dr.  Junius  C.  Gregory,  sur- 
geon ;  Mr.  John  L.  Berry,  instructor ;  Mr.  Alfred  E.  King, 
captain's  clerk. 

The  changes  in  the  officers  and  instructors  of  the  school 
during  the  past  year  have  been  as  follows:  April  1,  1901, 
Lieut.  Jas.  F.  Carter  reported  as  navigator  and  instructor ; 
May  7,  Ensign  W.  G.  Richardson  reported  as  ensign  and 
instructor;  November  4,  Commander  E.  M.  Hughes  was 
detached ;  Novenaber  8,  Commander  Conway  H.  Arnold 
reported  for  the  command  of  the  *•  Enterprise ; "  November 
23,  Lieut.  Robert  E.  Coontz  was  detached;  December  1, 
Lieut.  George  B.  Bradshaw  reported  for  duty  as  executive 
officer;  December  1,  Mr.  Frank  D.  Terry  was  engaged  as 
enofineer  and  instructor,  vice  W.  A.  Colcord. 
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Statistics  of  Cadets. 

Cadets  admUted  during  the  Year  1901. 


Number  in  the  school  Jan.  1, 1901 :  — 

BeamanBhlp  class, 

Engineer  class 


Total, 


Applications  received,  1001, 
Awaiting  examination. 
Falling  to  appear  for  examination. 
Unsatisfactory  recommendations, 
Applicants  examined, . 


Examined 

Failed  to  pass  mental  examination. 
Passed  examinations,  . 


Passed  examinations,  . 
Re-examined  mentally  and  passed, 
Readmitted, 


Total  number  admitted  to  school  daring  1901,  . 
Total  number  connected  with  school  daring  1901, 


Cadets  withdrawn  during  ike  Year  1901* 


Total  number  regularly  graduated. 

Seamanship  class. 

Engineer  class,     .... 


Total  number  granted  an  honorable  discharge. 

Seamanship  class, 

Engineer  class, 


Total  number  graduated  and  honorably  discharged. 


Deserted, 
Dismissed,    . 
Dropped  from  roll. 


Total  number  dismissed,  etc  , 
Total  withdrawals  during  1901, 


Number  of  cadets  in  the  school  Jan.  1, 1902 : 

Seamanship  class, 

Engineer  class, 


Total, 


1 

9 

1 

84 


96 


42 
42 


84 

42 

28 

1 


11 
18 


29 


8 
12 


20 


2 

2 

12 


89 
62 


05 


84 


71 


29 


20 


49 


16 


46 
61 


101 


71 


172 


65 


lo: 


The  Winter  Term. 

The   ''Enterprise"   is  moored  at  the  North  End  Park, 
Boston,  where  she  will  remain  during  the  winter  term. 
Instruction  is  now  being  given  on  board  to  one  hundred 
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and  eight  cadets,  which  is  about  the  total  number  that  the 
ship  will  accommodate. 

The  commissioners  and  the  superintendent  would  be  grati- 
fied to  have  members  of  the  Legislature  visit  the  **  Enter- 
prise "  at  the  above-mentioned  wharf  on  any  day  excepting 
Saturday  and  Sunday,  when  the  cadets  are  absent  at  their 
homes,  to  see  for  themselves  what  work  is  being  accom- 
plished in  this  school. 

Summary. 

The  following  tables  show  the  different  capacities  in  which 
the  cadets  have  been  employed  since  leaving  the  school,  and 
also  the  branches  of  service  in  which  they  have  been  engaged, 
so  far  as  known  by  the  commissioners  :  — 

Seamanship  Class. 
Masters, 4 

First  officers, 6 

Second  officers, 11 

Third  officers, 4 

Fourth  officers, * 2 

Chief  quartermasters, 8 

Quartermasters, 40 

Junior  quartermaster, 1 

Cadets  and  seamen, 49 

Boatswains, 4 

Chief  yeomen,    . 2 

Third  lieutenant,  U.  S.  revenue  cutter  service,          ....  1 

Cadets,  U  S.  revenue  cutter  service, 2 

Cadets,  U.  S.  Naval  Academy, 2 

Third  deck  officer,  U.  S.  coast  survey, 1 

Fourth  boat  keeper,  pilot  boat  service, 1 

Engineer  Class. 
Chief  eno;ineers, 3 

First  assistant  engineers, 3 

Second  assistant  engineers, 15 

Third  assistant  engineers, 4 

Engineers  and  assistant  engineers, 16 

Engineer  cadets  and  oilers, 35 

Firemen, 8 

Machinists  (afloat), 10 

Machinists  (on  shore), 18 

Warrant  machinists  in  U.  S.  Navy, 2 

Chief  electrician, 1 

Electricians, 26 

Total 274 
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Class  of  Vessels, 

Pacific  coast  steamers, 8 

Transatlantic  steamers, 62 

Coastwise  steamers, 51 

"  Tramp  ^^  steamers  and  towboats, 17 

Steam  yachts, 13 


Sailing  vessels,  . 

U.  S.  transports, 

U.  S.  revenue  cutter  steamers, 

U.  S.  coast  survey  steamers, 

U.  S.  light-house  service,    . 

U.  S.  naval  vessels,     . 


30 

14 

8 

6 

2 

29 


Total, 240 


Membership  of  the  School  —  Graduates  for  1901. 


Spring  OraducUing  GlasSy  Aprils  1901. 


Bolton,  W.  R., 
Coholan,  J.  J., 
Holden,  M.  H.  L., 
Harrington,  C.  D., 
McDonald,  R.  S., 
Marshall,  A.  R., 
Murphy,  E.  I.  K., 
Parsons,  IT.  E., 
Patterson,  R.  A., 
Richardson,  G.  W. 
Salles,  A.  VV., 
Warren,  D.  W., 


W., 


Engineer  Cadet, 

Seaman 

Engineer 

Seaman 

Engineer 

Seaman 

Engineer 

Seaman 

Engineer 


t« 


4( 


it 


4t 


(t 


t( 


«l 


(I 


It 


Seaman 
Engineer 


ct 


l( 


t( 


Cambridge. 

South  Boston. 

Worcester. 

Cambridge. 

Boston. 

North  Easton. 

Worcester. 

Kendall  Green. 

Brighton. 

Melrose. 

Dorchester. 

Revere. 


Autumn 

Anderson,  W.  A., 
Browne,  F.  A., 
Boyle,  P.  T.,  . 
Bruce,  G.  H., . 
Bicknell,  T.  H., 
Crandall,  C.  H., 
Driesner,  G.  F., 
Foss,  J.  W.,    . 
Goffin,  E.  W., 
Heintzeman,  C.  H., 
Kroh,  H.  A.,  . 
Lea,  J.  B., 
Maglathlin,  S.  A., 
Mason,  D.  C, 
Sackett,  E.  E., 
Tucker,  R.  W., 
Went,T.  B.,  . 


Qraduating  Glass ^  October^  1901. 

Seaman    Cadet, 
Engineer     ** 


cc 

Seaman 

tc 

Engineer 
«« 

li 

Seaman 

Engineer 

it 

<( 
(( 
«( 

Seaman 


u 
it 
(t 
(( 
t« 
tt 
It 
tt 
tt 
tt 
(t 
tt 
tl 
tt 
II 


Gloucester. 

Westborough 

Worcester. 

East  Gloucester. 

Melrose. 

North  Attleborough. 

North  Attleborough. 

Amesbury. 

Wood's  Hole. 

Brookline. 

Roxbury. 

Methuen. 

North  Easton. 

Everett. 

Lynn. 

Kendall  Green. 

Brookline. 
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Cl(M8  to  Graduate  AptX 

1, 1902. 

Butler,  D.  F., . 

,    Engineer  < 

Cadet, 

.    North  Easton. 

Boesch,  H.  £., 

.    Seaman 

M 

.    Wakefield. 

Castle,  A.  E., . 

,    Engineer 

44 

.    Methuen. 

Castle,  George, 

.    Seaman 

44 

Lynn. 

Cook,  S., 

.    Engineer 

(i 

.    Nantucket. 

Connor,  W.  H., 

t« 

44 

.    Boston. 

Campbell,  £.  J.,     . 

(( 

4i 

.    Boston. 

Chisholm,  W.  M.,  . 

Seaman 

44 

North  Attleborough. 

Connors,  M.  L., 

.    Engineer 

44 

.    Dorchester. 

Hynes,  J.  J.,  . 

11 

44 

Holyoke. 

Hathaway,  B.  W.,  . 

It 

44 

.    Taunton. 

Jensen,  A., 

Seaman 

44 

.    Provincetown. 

Kenny,  W.  J., 

.    Engineer 

14 

.    Maiden. 

Luby,  J.  E.,    . 

It 

(4 

.    New  Bedford. 

T^mb,  G.  C,  . 

.    Seaman 

44 

.    North  Attleborough. 

McGuire,  G.  E., 

.    Engineer 

44 

Halifax. 

McKay,  0.  E., 

.    Seaman 

44 

.    Provincetown. 

Murphy,  J.  F., 

Engineer 

44 

.    Worcester. 

McCrillis,  H.  W.,   . 

«i 

44 

Maiden. 

Mort,  F., 

it 

44 

.    North  Adams. 

Ruggles,  L.  G., 

(• 

44 

.    Neponset. 

Russey,  R.  B., 

it 

44 

.    Cambridge. 

Soule,  B.  F.,  . 

.    Seaman 

44 

.    Lynn* 

Saunders,  E.  L.,     . 

Engineer 

44 

.    Brockton. 

Wood,  H.  J.,  . 

44 

44 

.    Lawrence. 

Clas 

8  to  Chradnate  Octobe 

T,  1902, 

Archie,  A.  P., . 

.    Engineer  < 

Cadet, 

.    Gloucester. 

Aechtler,  F.  W.,     . 

Seaman 

44 

.    Brook  line. 

Butterfield,  F.  J.,  . 

44 

44 

.    Haverhill. 

Chase,  A.  F,  . 

14 

44 

.    West  Harwich. 

Crockett,  G.  E.,      . 

.    Engineer 

44 

.    Maiden. 

Cushing,  A.  R., 

.    Seaman 

44 

.    Dorchester. 

Grandin,  11.  V., 

44 

44 

.    Boston. 

Hart,  A.  W.,  . 

.    Engineer 

44 

.    North  Truro. 

Jones,  L,  R,  F., 

44 

44 

.    South  Hingham. 

Lithgow,  T 

Seaman 

44 

.    Boston. 

Luscomb,  B.  R., 

44 

44 

.    Nahant. 

Luther,  A.  T., 

44 

44 

.    Swansea. 

Marshall,  J.  H., 

.    Engineer 

44 

.    Gloucester. 

Madden,  E.  J., 

.    Seaman 

44 

.    Everett. 

O'Reilly,  W.  I.,      . 

44 

44 

.    South  Boston. 

Parker,  H.  T., 

44 

44 

.    Rock  port. 

Peterson,  R.  L , 

.    Engineer 

44 

.    Plymouth. 

Rydquist,  C.  H.  A., 

Seaman 

44 

.    Brockton. 

Reidy,  J.  A.,  . 

.    Engineer 

44 

.    Boston. 

Spaulding,  A.  B.,  . 

4i 

44 

.    Peabody. 
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Seibert,  F.  C, 

Seaman  Cadet,     . 

.    Greenfield. 

Trefethen,  H.  E.,   . 

Engineer 

44 

• 

.    Merrimac. 

White,  R.  S.,  . 

K 

44 

• 

.    Maiden. 

Whalen,  M.  J., 

C4 

44 

• 

Peabody. 

Cla88  to  Oraduate  April,  1903, 

Bostwick,  H.  M.,    . 

Seaman     < 

Cadet,  . 

.    Northbridge. 

Baylies,  E.  VV., 

t( 

44 

.    New  Bedford. 

Clapp,  L.  A.,  . 

u 

44 

.    Brockton. 

Christiemin,  A,  F., 

(( 

44 

.    East  Boston. 

Cliase,  A.  B.,  Jr.,    . 

C( 

44 

.    New  Bedford. 

Chandler,  F.  C,     . 

44 

44 

.    Brookline. 

Collins,  J.  H., 

44 

44 

.    Lawrence. 

Farnham,  C.  B.,     . 

44 

44 

.    Maiden. 

Goodspeed,  R.  W., 

44 

44 

.    Boston. 

Greeley,  M.  H., 

Engineer 

44 

.    South  Boston. 

Hogan,  E.  J., . 

44 

44 

.    South  Boston. 

Kane,  N.  J.,   . 

Seaman 

44 

Whitman. 

Liverpool,  H.  J.,    . 

Engineer 

44 

.    Boston. 

Lemp,  H.  J.  G., 

44 

44 

.    Lynn. 

McGarry,  J.  S., 

44 

44 

,    Shrewsbury. 

O'Connell.  B., 

Seaman 

44 

.    Peabody. 

Powers,  E.  E., 

Engineer 

44 

.    Cambridgeport. 

Shaw,  G.  M.,  . 

44 

44 

.    Springfield. 

Smith,  C.  N., . 

Seaman 

44 

.    Plymouth. 

Spear,  H.  W.,  *      . 

Engineer 

44 

.    Maiden. 

Taisey,  P.  C, . 

44 

44 

.    Lowell. 

Woodbury,  M., 

Seaman 

44 

.    Townsend. 

Wyman,  A.  E., 

44 

44 

.     Winthrop. 

Waite,  H.  R., . 

44 

44 

Winthrop. 

W^ebber,  C.  W.,      . 

44 

44 

.    Cambridge. 

Wells,  R.  A.,  . 

44 

44 

.    Greenfield. 

Whitman,  R.  W.,   . 

,    Engineer 

44 

.    Roxbury. 

Young,  E.  H., 

44 

44 

.    Upton. 

Clas 

8  to  Oraduate  Octobe 

r,  1903. 

Cunningham,  S.,    . 

.    Seaman 

Cadet, 

.    Cambridge. 

Conley,  J.  A., 

.    Engineer 

44 

.    Rockport. 

Cash  man,  W.  P.,    . 

44 

44 

.    Lynn. 

de  L'Etoile,  A.  J.,  . 

.    Seaman 

44 

.    Boston. 

Fernald,  H.  V.,      . 

44 

44 

,    Charlestown. 

Garvin,  E.  W.  P.,  . 

44 

44 

.    South  Boston. 

Garland,  F.  S., 

.    Engineer 

44 

.    Randolph. 

Goodwin,  C.  W.,    . 

44 

44 

.    Melrose. 

Hudson,  G.  H., 

44 

44 

.    Somerville. 

Jones,  C.  T.,  . 

.    Seaman 

44 

.    Roxbury. 

Jones,  R.  C,  . 

.    Engineer 

44 

.    Fitchburg. 

Komenda,  R., 

44 

44 

.    Somerville. 

Lowe,  H.  A.,  . 

.    Seaman 

44 

.    Roxbury. 

Mercer,  E.  A., 

.    Engineer 

44 

.    Cambridge. 
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Nye,  R.  H.,     . 

.    Engineer 

Cadet, 

.    North  Falmouth. 

O'Neil,  T.  J., . 

t» 

(I 

.    Worcester. 

Orr,  H.  S.,      . 

(t 

ti 

.    North  Adams. 

Powers,  R.  B., 

.    Seaman 

(t 

Brockton. 

Rich,  E.  C,    . 

•• 

«t 

.    Roxbury. 

Rideout,  H.  C, 

«t 

•( 

.    Concord  Junction. 

Rice,  L.  P.,     . 

.    Engineer 

•« 

Quincy. 

Snowdale,  W.  W., . 

(1 

(( 

.    Stoughton. 

Shields,  W.  J., 

t« 

C4 

.    Boston. 

Thompson,  H.  A.,  , 

.    Seaman 

«t 

.    South  Framingham. 

Woodbury,  V., 

t( 

It 

.    Town  send. 

Woodbury,  E.  F.  M 

tt 

.    East  Boston. 

Woodbridge,  F.  D., 

Jr., .    Engineer 

tl 

.    Wakefield. 

Young,  R.  W., 

.    Seaman 

»( 

.    Boston. 

Appropriations. 

The  appropriations  for  the  school  for  the  year  1901,  which 
are  here  accounted  for,  were  :  — 


Current  Expenses, 
Appropriation, 

Expended :  — 

Payroll, 

Provisions,     , 

Text-books,  instruments,  etc. 

Seamanship  department, 

Engineer  department,   . 

Miscellaneous, 

Total  amount  expended. 

Balance  unexpended,   . 


160,000  00 


123,875  95 

12,056  79 

368  78 

2,887  26 

5,278  03 

5.502  64 


Office  Expenses. 
Appropriation 

Expended :  — 

Salaries,         .... 

Commissioners'  expenses,     . 

Miscellaneous, 

Total  amount  expended, 

Bahinee  unexpended,   . 

Respectfully  submitted, 


49,969  44 
130  56 


15,000  00 


13,432  00 

249  15 

1,218  02 


4,899  17 


1100  83 


Boston,  Jan.  2,  1902. 


GEO.  E.  BELKNAP,   Chairman, 

Rear  Admiral,  U.  S.  N.  (Retired),  LL.D., 

ROBERT  B.  DIXON,  M.D., 

Hon.  JOHN  READ,  Late  U.  S.  N.. 

Board  of  Commissioners, 
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Information    Regarding    Graduates    of    the 

School. 


The  commissiooers  have  been  gratified  to  learn,  through 
the  record  of  graduates  carefully  kept  in  this  office,  of  the 
steady  and  substantial  progress  made  by  the  seaman  and 
engineer  graduates  of  the  school.  The  reports  received 
during  the  past  year,  of  the  young  men  who  have  gone  out 
from  the  school  to  enter  the  merchant  service,  have  been  of 
a  very  encouraging  nature,  and  show  the  abundant  success 
attending  the  work  of  the  State  in  its  endeavor  to  educate 
young  seamen  as  officers  for  our  American  mercantile  marine. 

The  increase  in  the  number  of  steamships  built  during  the 
last  three  years  and  the  large  number  of  vessels  launched 
from  Maine  ship  yards  have  materially  enlarged  the  hereto- 
fore limited  opportunities  afforded  by  our  merchant  marine 
for  young  seamen.  Our  graduates  are  gradually  taking 
their  places  on  the  decks  or  in  the  engine  departments  of 
steamers  of  the  different  steamship  lines  of  the  country. 
Young  seamen  or  engineers  from  this  school  are  now  Found 
in  the  steamers  of  the  American  Hawaiian  Steamship  Com- 
pany, Pacific  Mail  Steamship  Company,  Empire  Line,  New 
York  &  Puerto  Rico  Steamship  Company,  Ward  Line, 
Morgan  Line,  Clyde  Line,  ''  Red  D"  Line,  American  Line, 
Atlantic  Transport  Company,  Leyland  Line,  Plant  Line, 
Joy  Steamship  Company,  Boston  &  Philadelphia  Steamship 
Company,  Metropolitan  Line,  Merchant  and  Miners  Trans- 
portation* Company,  Boston  Towboat  Company  and  other 
lines. 

The  following  extracts  from  a  few  of  the  communications 
received  at  the  office  of  the  commissioners,  from  graduates 
or  their  parents,  will  be  of  interest  in  showing  the  work 
taken  up  by  the  cadets  after  leaving  the  school :  — 
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Fred'k  A.  Sparks  of  Provincetown,  third  officer  of  the 
U.  S.  army  transport  **  Sumner,"  writes :  **  I  always  take  a 
great  interest  in  everything  connected  with  the  school,  as 
the  instruction  I  received  has  been  very  beneficial.  I  have 
met  a  number  of  ex-cadets  and  will  give  the  whereabouts  of 
a  few  of  them.  George  R.  Lauriat  is  second  officer  of  the 
U.  S.  A.  transport  *  Sumner ; '  Charles  W.  Clitt  is  third 
officer  of  the  Empire  Line  steamer  '  Ohio ; '  Willis  Howes  is 
quartermaster  of  the  Spreckels  Line  steamer  <  Mariposa ; ' 
Joseph  E.  Sheedy  is  third  assistant  engineer  of  the  trans- 
port ^  Egbert ; '  and  Herbert  R.  Spencer  is  captain  and  part 
owner  in  brig  *  Pitcairn,'  used  in  the  inter-island  trade  of  the 
Philippines." 

Harry  E.  Richardson  of  Medford  writes  from  Adelaide, 
South  Australia :  <*I  have  been  out  here  trading;  between 
the  colonies,  and  will  sail  in  a  few  weeks  for  San  Francisco 
on  board  the  American  bark  *  Himalaya.'  Upon  our  arrival 
in  San  Francisco  I  intend  to  take  the  examination  for  mate." 

Edward  Smith,  Wellesley :  ''I  served  as  seaman  on  the 
tramp  steamer  <  Pleiades,'  running  between  Boston  and  Nor- 
folk, and  am  now  quartermaster  of  the  steamer  *  Grecian.' 
I  shall  apply  for  second  officer's  papers  next  April.  There 
is  nothing  like  the  ^Enterprise'  to  give  a  young  man  who 
desires  to  follow  the  sea  a  start." 

Mr.  Herbert  R.  Cummings,  Worcester :  **  My  son  secured 
a  position  in  February  as  a  deck  cadet  on  the  S.  S.  *  St. 
Louis,'  and  was  promoted  in  May  to  cadet  quaiiiermaster. 
In  August  he  was  appointed  quartermaster  of  the  'Phila- 
delphia.' My  son  has  had  several  offers  from  other  lines. 
The  Nautical  Training  School  was  the  making  of  the  boy." 

Mr.  Chas.  F.  Harrington,  Boston:  **My  son  is  quarter- 
master of  the  S.  S.  *  Lyra,'  at  present  running  between  Bos- 
ton and  Newport  News.  I  am  greatly  pleased  with  my  son's 
progress,  due  to  the  training  received  on  the  *  Enterprise. 
I  believe  the  school  to  be  a  fine  institution  for  the  develop- 
ment of  officers  for  the  American  merchant  marine." 

Mrs.  Julia  Scanlon,  North  Easton  :  **  My  son  is  at  present 
working  in  the  engine  department  of  the  Greo.  LjavvW 
Son  Corporation.     The  training  received  in   yom  schooV  \a 
very  valuable,  and  any  boy  can  be  benefited  by  it." 
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Gershom  Bradford,  Millbrook  :  "  I  first  served  as  recorder 
on  board  the  U.  S.  coast  survey  steamer  ^  Eagre.'  I  am 
now  third  deck  officer  on  board  the  coast  survey  steamer 

*  Endeavor '  in  Chesapeake  Bay." 

Mr.  J.  Willard  Cutts,  Stoneham:  •*  My  son  is  quarter- 
master on  board  the  '  Admiral  Sampson.'  The  school  is 
doing  a  good  work ;  if  any  one  wishes  to  follow  the  sea, 
your  school  is  the  one  to  attend." 

Mr.  William  B.  Stevens,  Nantucket :  *'  My  son  has  served 
in  the  engine  department  of  the  S.  S.  *  Admiral  Farragut.' 
Later  he  was  assistant  engineer  of  the  '  Admiral  Dewey,' 
and  is  now  assistant  engineer  of  the  8.  S.  *  Ponce '  of  the 
New  York  &  Puerto  Rico  Steamship  Company.  I  am  very 
well  pleased  with  the  training  my  son  received,  and  I  con- 
sider the  Nautical  Training  School  a  good  school." 

Mrs.  Mary  C.  Howley,  Weymouth :  '*  My  son  is  at 
present  engineer  on  board  the  steamer  *  Seneca '  of  New 
York.  I  consider  the  Nautical  Training  School  a  splendid 
opportunity  for  a  boy  who  desires  to  follow  the  sea ;  it  gives 
him  a  good  start  in  life.  I  am  sure  my  son  has  profited  by 
what  he  learned  during  his  course  in  marine  engineering." 

Albert  S.  Warner,  Waverley :  ''1  have  been  mate  of  the 
schooner  *  William  F.  Campbell.'  I  obtained  my  license  as 
master  in  Baltimore,  covering  all  sail  vessels  in  all  waters, 
and  I  am  in  hopes  of  being  master  of  a  vessel  before  long.'' 

Miss  Annie  M.  Sullivan,  Randolph:  <*  My  ward,  ex-cadet 
James  H.  Barry,  is  employed  in  the  engine  department  of 
the  steamship  *  Admiral  Dewey.'  He  always  spoke  very 
highly  of  the  work  of  the  school,  and  the  officers  in  charge." 

Adam  M.  Queen,  Highlandville,  was  appointed  in  Septem- 
ber, 1900,  quartermaster  on  board  the  steamer  "Kershaw." 
In  July,  1901,  he  was  promoted  to  second  officer,  and  in 
September  last  he  served  as  executive  officer  of  the  steamer 

•  *  State  of  Texas  "  of  the  Merchant  and  Miners  Transportation 
Company.     He  holds  a  license  as  mate. 

Albert  F.  Patterson,  Townsend,  first  served  as  engiDeer 
cadet  of  the  "  St.  Louis."  He  afterwards  was  appointed 
fourth  assistant  engineer  of  the  army  transport  *'  Sumner," 
and  is  now  first  assistant  engineer  of  the  Philippine  Islands 
transport  '*  Liscum." 
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Emery  Rice,  Brighton,  has  been  quartermaster  and  fourth 
officer  of  steamers  of  the  American  Line,  and  is  at  present 
second  officer  of  the  new  steamer  <'  Oregonian  **  of  the  Ameri- 
can-Hawaiian Steamship  Company* 

Joseph  W.  McGrath,  Quincy,  holds  a  license  as  mate, 
and  is  second  officer  of  the  coast  survey  steamer  ^*  Gedney.** 
He  previously  served  as  fourth  watch  officer  of  the  coast 
survey  steamer  ^'  Pathfinder,"  and  as  chief  master-at-arms  of 
the  coast  survey  steamer  *'  Bache." 

Joseph  E.  Gately  of  Marlborough  was  for  three  months  a 
seaman  cadet  on  board  the  steamer  ^^  New  York,"  when  he 
was  promoted  to  quartermaster.  After  a  service  of  nine 
months  as  chief  quartermaster  he  was  given  an  appointment 
as  fourth  officer  of  the  new  12,000  ton  8teel  steamship 
*'Vaderland"  of  the  Red  Star  Line,  plying  between  New 
York  and  Antwerp. 


Legal  Atjthomtt  for  the  School 


AUTHORITY    OF   THE    UNITED    STATES. 

[Chapter  339,  June  20,  1874.] 

As  Act  to  encourage  the  establishment  or  public 

MARINE    SCHOOLS. 

That  the  secretary  of  the  navy,  to  promote  nautical 
education,  is  hereby  authorized  and  empowered  to  furnish, 
upon  the  application  in  writing  of  the  governor  of  the 
State,  a  suitable  vessel  of  the  navy,  with  all  her  apparel, 
charts,  books  and  instruments  of  navigation,  provided  the 
same  can  be  spared  without  detriment  to  the  naval  service, 
to  be  used  for  the  benefit  of  any  nautical  school  or  college 
having  a  branch  established  at  each  or  any  of  the  ports  of 
New  York,  Boston,  Philadelphia,  Baltimore,  Norfolk,  San 
Francisco,  Washington,  Charleston,  Savannah,  Mobile, 
New  Orleans,  Baton  Rouge,  Galveston,  and  in  Narragan- 
sett  Bay  (Acts,  1881),  upon  the  condition  that  there  shall 
be  maintained  at  such  port  a  school,  or  branch  of  a  school, 
for  the  instruction  of  youths  in  navigation,  seamanship, 
marine  enginery  and  all  matters  pertaining  to  the  proper 
construction,  equipment  and  sailing  of  vessels,  or  any  par- 
ticular branch  thereof. 

And  the  president  of  the  United  States  is  hereby  author- 
ized, when  in  his  opinion  the  same  can  be  done  without 
detriment  to  the  public  service,  to  detail  proper  officers 
of  the  navy  as  superintendents  of  or  instructors  in  such 
schools :  provided^  that  if  any  such  school  shall  be  dis- 
continued, or  the  good  of  the  naval  service  shall  require 
it,  such  vessel  shall  be  immediately  restored  to  the  secretary 
of  the  navy,  and  the  officers  so  detailed  recalled;  and 
provided^  further^  that  no  person  shall  be  sentenced  to  or 
received  at  such  schools  as  a  punishment,  or  commutation 
of  punishment,  for  crime. 
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AUTHORITY   OF   THE   STATE    OF   MASSACHUSETTS. 

[Chapter  402.] 

An  Act  to  establish  a  nautical  training  school. 

Be  it  enactedj  etc.,  as  foUowa: 

Section  1.  The  governor  with  the  advice  and  consent 
of  the  council  shall  appoint,  as  soon  as  practicable  after  the 
passage  of  this  act,  three  citizens  of  this  Commonwealth, 
who  shall  constitute  a  board  of  commissioners  of  the 
Massachusetts  nautical  training  school,  and  who  shall 
hold  office  for  terms  of  one,  two  and  three  years  respec- 
tively, from  the  first  day  of  July  in  the  year  eighteen 
hundred  and  ninety-one,  and  until  their  successors  are 
appointed  and  qualified;  and  before  the  first  day  in  July 
in  each  year  thereafter  one  commissioner  shall  be  appointed 
in  like  manner,  to  hold  office  for  the  term  of  tliree  years. 
Vacancies  may  be  filled  for  the  residue  of  a  term  by  ap- 
pointment, and  a  commissioner  may  be  removed  at  any 
time  for  cause,  to  be  stated  in  the  order  of  removal.  All 
appointments  and  removals  shall  be  made  by  the  governor 
with  the  advice  and  consent  of  the  council. 

Sect.  2.  Said  commissioners  shall  serve  without  com- 
pensation, but  they  shall  be  reimbursed  from  the  treasury 
of  the  Commonwealth  for  all  expenses  actually  incurred  by 
them  in  the  performance  of  their  official  duties. 

Sect.  3.  Said  commissioners  shall  provide  and  maintain 
a  nautical  training  school  for  the  instruction  and  training 
of  pupils  in  the  science  and  practice  of  navigation ;  shall 
ftirnish  accommodations  for  the  school  on  board  a  proper 
vessel ;  shall  from  time  to  time  purchase  and  provide  such 
books,  stationery,  apparatus  and  supplies  as  are  needed  in 
the  work  of  the  school ;  shall  appoint  and  remove  instructors  . 
and  other  necessary  employees,  and  determine  their  compen- 
sation ;  shall  fix  the  terms  and  conditions  upon  which  pupils 
shall  be  received  and  instructed  in  the  school,  and  discharged 
or  dismissed  therefrom;  and  shall  establish  all  rules  and 
regulations  necessary  for  the  management  of  the  school. 
For  the  purpose  of  giving  the  pupils  of  the  school  a  prac- 
tical knowledge  of  navigation  and  the  duties  of  mariners, 
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said  commissioners  shall  from  time  to  time  provide  for  the 
making  of  cruises  in  or  from  the  harbor  of  Boston. 

Sect.  4.  Said  commissioners  are  authorized  to  receive 
from  the  United  States  government,  and  to  use  for  the 
accommodation  of  the  school,  such  vessel  or  vessels  as  the 
secretary  of  the  navy  may  detail  for  that  purpose. 

Sect.  5.  In  order  to  properly  maintain  the  said  nautical 
training  school,  the  commissioners  may  expend  a  sum  not 
exceeding  fifty  thousand  dollars,  which  shall  be  paid  from 
the  treasury  of  the  Commonwealth  on  properly  approved 
vouchers,  which  shall  be  approved  by  the  governor  and 
council  and  presented  to  the  auditor  of  the  Commonwealth 
for  allowance  in  the  same  manner  as  other  claims  against 
the  Commonwealth :  provided^  however ^  that  no  expendi- 
ture shall  be  made  or  allowed  until  a  vessel  suitable  for  the 
proposed  nautical  training  school  shall  have  been  furnished 
by  the  United  States  government  and  turned  over  to  the 
Commonwealth,  and  the  same  approved  of  and  accepted 
by  the  governor  and  council. 

Sect.  6.  Said  commissioners  shall  annually  in  the 
month  of  January  make  a  report  to  the  legislature,  present- 
ing a  detailed  statement  of  all  moneys  appropriated  and 
expended  for  the  purposes  of  the  nautical  training  school 
during  the  year  preceding ;  also  stating  the  results  of  the 
work  during  such  year,  and  making  such  recommendations 
as  seem  to  them  proper. 

Sect.  7.     This   act  shall   take   effect  upon  its  passage* 

\^  Approved  June  11^  1891. 

Vote  of  Executive   Council  upon  Acceptance  by  the 
Commonwealth  op  Massachusetts. 

Commonwealth  of  Masbaohusbtts, 

Council  Chamber,  Boston,  Not.  9, 1892. 

The  committee  on  Military  Affairs,  to  whom  was  referred  the 
matter  of  the  approval  of  the  United  States  ship  Eaterprise  for 
the  purpose  of  a  nautical  training  school,  suhmit  the  following 
report. 

E.  V.  Mitchell,  for  the  Committee. 

Chapter  402  of  the  Acts  of  the  year  1891  provides  for  the  estab* 
lishment  of  a  nautical  training  school  in  this  Commonwealth,  and 
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section  2  of  said  act  antborizes  an  expenditare  of  fifty  thousand 
dollars  to  properly  maintain  the  proposed  school,  and  also  provides 
for  the  furnishing  by  the  United  States  government  of  a  suitable 
vessel  for  such  school  which  shall  be  turned  over  to  the  Common- 
wealth and  accepted  by  the  Governor  and  Council ;  and  whereas, 
the  United  States  having  furnished  a  suitable  vessel  and  the  same 
having  been  examined  by  the  Executive  Council,  it  is  hereby 
Orderedj  That  the  United  States  ship  Enterprise  be  approved  and 
accepted  for  the  proposed  nautical  training  school. 

Approved  in  council,  Nov.  9,  1892. 

E.  F.  Hamlin,  Executive  Clerk. 

A  true  copy. 

Attest :    E.  F.  Hamlin,  ExectUive  Clerk* 

Massachusetts  Nautical  Training  School. 

Establishments 

Under  the  authority  of  the  above  acts,  the  Secretary  of 
the  Navy,  on  Oct.  28, 1892,  turned  over  to  the  authorities  of 
the  State  of  Massachusetts  the  United  States  steam  sloop 
of  \var  Enterprise,  as  a  vessel  suitable  for  the  purpose. 
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REPORT. 


The  Metropolitan  Park  Commission  presents  herewith  its 
ninth  annual  report. 

The  Commission  is  charged  with  the  work  of  caring  for 
and  maintaining  a  system  of  greater  parks,  or  reservations 
as  they  are  more  frequently  called,  and  parkways  or  boule- 
vards, for  the  Metropolitan  Parks  District.  This  district 
comprises  Boston  and  thirty-eight  neighboring  cities  and 
towns,  all  within  a  radius. of  thirteen  miles  from  the  State 
House.  The  general  features  of  the  plan  for  this  park  sys- 
tem were  described  in  a  report  made  by  a  preliminary  com- 
mission to  the  Legislature  of  1893,  and  have  been  adhered 
to  with  great  fidelity. 

In  brief,  the  plan  then  outlined  was  to  preserve  as  much 
as  possible  of  the  most  characteristic  scenery  of  the  Metro- 
politan District  by  acquiring  such  portions  as  were  likely  to 
be  useful  as  recreation  grounds,  and  to  connect  these  areas 
or  open  spaces  with  each  other  and  with  the  more  important 
parks  and  parkways  which  the  separate  municipalities  were 
providing  at  their  own  expense.  While  the  fundamental 
idea  of  the  plan  was  that  of  preserving  these  desirable  open 
spaces  without  regard  .to  their  locality,  yet  the  unique  and 
widely  varied  topography  of  Boston  and  its  suburbs  not  only 
permitted  but  almost  dictated  their  equitable  distribution 
throughout  the  entire  district ;  and  so  it  has  resulted  that  the 
people  of  every  portion  of  the  district  have  felt  an  extraordi- 
nary interest  in  the  gradual  acquirement  and  development  of 
the  Metropolitan  Park  System,  and  have  been  drawn  together 
in  a  remarkable  unity  of  feeling  in  regard  to  it.     Local  pride 


6  METROPOLITAN  PARKS.  [Jan. 

has  been  well  satisfied  either  by  the  actual  acqairemeDts  and 
developments  as  they  have  been  made,  or  by  the  expectation 
of  a  gradual  completion  of  the  system  ;  and  a  very  gratify- 
ing freedom  from  effort  to  secure  merely  local  advantages  by 
acquirements  or  construction  not  contemplated  by  the  original 
plan  has  resulted* 

Appropriations  for  this  Metropolitan  work  have  been 
made  from  year  to  year  in  general  form,  each  appropriation 
being  added  to  the  original  loan,  and  all  forming  at  this  time 
three  separate  loans,  which  now  aggregate  about  $  10,000,000* 
These  loans  are  the  Metropolitan  Parks  Loan,  beginning 
wilh  that  under  the  Park  Act,  chapter  407  of  the  Acts  of 
1893,  which  created  the  Commission  and  defined  its  powers ; 
the  Metropolitan  Parks  Loan,  Series  II.,  beginning  with  the 
first  appropriation  for  boulevards  and  parkways,  chapter  288 
of  the  Acts  of  1894  ;  and  the  Nantasket  Beach  Loan,  begin- 
ning with  the  appropriation  under  chapter  464  of  the  Acts 
of  1899,  which  specifically  authorized  the  acquirement  of 
Nantasket  Beach. 

Under  the  Park  Acts  have  been  acquired  the  woods  res- 
ervations, Blue  Hills,  Middlesex  Fells,  Stony  Brook  and 
Beaver  Brook ;  the  banks  of  Charles,  Mystic  and  Neponset 
rivers ;  and  seashore  at  Revere  Beach,  King's  Beach,  Lynn, 
Winthrop  and  Quincy.  These  provide  for  practically  all  the 
parks  originally  recommended,  and  of  the  portions  not  yet 
acquired  only  a  few  miles  are  of  immediate  importance  to 
the  system.  Of  the  land  necessary  to  provide  for  all  the 
parkways  required  to  connect  these  reservations  and  unite 
the  principal  park  areas  of  the  district,  two-thirds  of  the 
entire  projected  system  have  been  acquired,  and  construc- 
tion of  about  one-half  has  been  fully  completed.  Nantasket 
Beach,  although  one  of  the  great  reservations  of  the  district, 
is  peculiarly  isolated.  It  was  acquired  under  a  special  act 
which  required  Cohasset,  although  out  of  the  Parks  District, 
to  share  the  expense  of  its  acquirement  and  maintenance* 
This  apparently  anomalous  arrangement  was  assented  to  by 
Cohasset  in  the  expectation  that  the  reservation  would  finally 
extend  into  that  town  so  as  to  include  the  interesting  cliffs 
at  the  southerly  end  of  Nantasket  Beach  and  Straits  Pond 
at  the  beginning  of  the  beautiful  Jerusalem  Road ;  but  the 
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Commission  has  not  yet  been  able  to  extend  its  taking  to 
include  these  attractive  features.  Full  statistics  as  to  the 
appropriations  and  acquirements  will  be  found  in  the  accom- 
panying reports  and  plan  submitted  herewith,  but  they  may 
be  briefly  summarized  as  follows :  — 


Park. 


Boulevard. 


NanUtket. 


Appropriailona  prior  to  1001, 
MlteelUoeoaa  ree«ipta  prior  to  1901, 
AppropriatloDS,  IMl,    . 
IClscellaneoua  roeeipta,  1001, 
ToUla, 


$6,905,000  00 

161,078  69 

650,000  00 

87,260  82 


$7,053,884  01 


$8,025,000  00 
21,786  77 

8,170  64 


$8,054,007  41 


$600,000  00 

4,076  00 

100,000  00 

006  60 


$705,881  50 


The  appropriations  made  in  1901  were  understood  to  be 
for  the  settlement  of  the  balance  of  claims  then  outstanding, 
and  not  to  provide  for  any  new  acquirements.  For  that 
reason,  no  important  new  acquirements  have  been  made 
during  the  past  year.  The  areas  of  the  reservations  and 
parkways  may  be  summarized  as  follows  :  — 


Under  Park  Acts, 

Woods  reservations :  —  Acrei.        Total. 

Blue  Hills, 4,857.96 

Middlesex  Fells  (in  addition  to  1,145.08  held  by 

water  boards), 1,882.95 

Stony  Brook, 468.72 

BeaTer  Brook, 58.85 

Hart's  Hill 28.09 

Hemlock  Gorge, 28.11 

7,309.18 

RiTer  banks :  —                                             Miiet.  Acre.. 

Charles 16.500  562.84 

Mystic, 5.000  289.44 

NepoDset, 9.000  928.83 

1.781.11 

80.000 

Seashore :  —                                                  Miiei.  acw. 

ReTere, 2.710  67.34 

Winthrop 1.320  16.74 

King's  Beach, 690  10.81 

Quincy  Shore, 2.000  37.97 

Nantasket, 1.017  24.51 

157.87 

7.737  

9,247.66 
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Under  Boulevard  Acta. 
Parkways :  — 
Blue  Hills,  . 
Middlesex  Fells, 
Revere  Beach, 
Mystic  Valley, 
West  Roxbury, 
Neponset  River, 
Vresh  Pond, 
Furnace  Brook, 
Nahant  Beach, 
Lynnway,  Revere  Beach  to  Saugus  River,. 


2.280 
4.605 
5.240 
2.900 
1.610 
1.120 

.620 
2.540 
2.280 

.690 


ToUl. 


28.636 


These  areas  do  not  include  the  river  surfaces,  nor  in  Mid- 
dlesex Fells  the  holdings  of  the  Metropolitan  Water  Board 
and  those  of  the  city  of  Medford  in  the  neighborhood  of 
Spot  Pond,  aggregating  1,145.03  acres,  nor  do  they  include 
the  park  or  other  public  open  spaces  owned  by  the  separate 
municipalities  of  the  Parks  District. 

The  claims  arising  out  of  the  acquirement  of  the  large  areas 
now  placed  under  the  care  of  this  Commission  have  been  very 
numerous,  representing  those  of  over  3,000  different  claim- 
ants. Of  this  large  number  of  claims,  325  claims  remained 
unadjusted  Dec.  1, 1901 ,  of  which  218  were  for  takings  under 
the  Park  Acts,  and  107  were  for  takings  under  the  Boulevard 
Act.  The  unsettled  claims  at  Nantasket  Beach  are  few,  and 
aggregate  only  a  small  amount.  Of  these  claims,  142  were 
in  suit.  The  balance  on  hand  for  the  settlement  of  claims 
against  the  Park  Loans  and  the  Nantasket  Beach  Loan  now 
appears  sufficient.  The  balance  on  hand  for  settlement  of 
claims  against  Metropolitan  Parks  Loan,  Series  II.,  is  clearly 
insufficient  to  settle  either  the  outstanding  land  claims  ^r  to 
provide  for  certain  acquirements  and  construction  which  the 
Legislature  intended  to  provide  for  in  the  general  appro- 
priations of  previous  years.  The  deficiency  under  this  loan 
represents  the  final  summing  up  of  the  claims  for  takings 
under  the  Boulevard  Act  since  the  beginning  of  the  work, 
and  is  occasioned  chiefly  by  the  fact  that  the  appropriations 
have  been  based  by  the  Legislature  upon  preliminary  esti- 
mates of  the  value  of  lands  proposed  to  be  taken,  and  have 
not  included  any  allowance  for  the   interest  and   expenses 
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likely  to  resalt  from  long  delays  before  settlement,  and 
especially  before  contested  claims  can  be  brought  to  trial, 
nor  for  the  incidental  expense  of  engineering.  Interest  runs 
on  all  these  claims  at  six  per  cent.  In  each  claim  the  claim- 
ant is  allowed  two  years  within  which  to  decide  whether  to 
contest  the  award  of  the  Commission,  and  delays  in  the  trial 
of  suits  prolong  the  interest  period  thereafter  from  six 
months  to  three  years,  to  the  expense  of  which  must  be 
added,  in  making  up  the  final  cost  of  the  settlement  of  each 
claim,  the  expense  of  trial  of  suits,  and  any  possible  varia- 
tion of  the  opinion  of  the  jury  as  to  the  value  of  the  claim. 
In  addition  to  these  expenses,  over  which  the  Commission 
has  no  control,  there  has  been  especial  difficulty  inaccurately 
forecasting  the  claims  under  the  Boulevard  Act,  because  the 
takings  for  boulevards  and  parkways  necessarily  consist  of 
long  strips  of  land  following  the  line  of  the  parkway,  and  so 
cutting  off  from  the  several  owners  small,  irregular  pieces  of 
land.  Takings  of  this  sort  naturally  cause  claims  for  in- 
cidental damages  altogether  out  of  proportion  to  the  general 
appraised  value  per  foot  of  the  same  land  as  represented  by 
lot  sales  in  the  neighborhood.  While  a  very  large  propor- 
tion of  the  claims  have  been  settled  successfully,  the  aggre- 
gate of  all  these  items  of  incidental  expense  has  exhausted 
the  appropriations  made,  as  before  noted ;  and  the  Commis- 
sion will  be  obliged  to  ask  for  an  appropriation  under  the 
Boulevard  Act  to  enable  it  to  settle  the  balance  of  claims 
now  outstanding,  and  to  restore  amounts  supposed  to  be 
available  for  certain  takings  and  construction  previously  au- 
thorized by  appropriations  which  have  been  exhausted  to 
pay  for  lands  already  taken.  In  view  of  the  uncertainty  as 
to  when  the  matter  of  apportionment  of  the  district  liabilities 
to  the  Commonwealth  will  be  determine^,  the  Commission 
will  not  urge  any  further  appropriation  except  for  the 
annual  expense  of  care  and  maintenance. 

As  already  pointed  out,  no  acquirements  of  importance  have 
been  made  during  the  past  year.  New  work  has  been  chiefly 
that  of  Bevere  Beach  Parkway,  construction  of  Mattapan 
Bridge,  a  single  roadway  for  Whitmore  Brook  Entrance  to 
Middlesex  Fells,  the  grading  of  Manchester  Field,  and  con- 
struction commenced  on  Charles  River  Boad  from  the  Arsenal 
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to  Watertown  Landing.  Flans  have  also  been  prepared  for 
the  acquirement  and  construction  of  Wellington  Bridge,  as 
authorized  and  directed  by  chapter  491  of  the  Acts  of  1901* 
As  soon  as  these  plans  are  approved  by  the  United  States 
Government,  the  Harbor  and  Land  Commission,  the  County 
Commissioners  of  Middlesex,  and  the  cities  of  Medford 
and  Somerville,  contracts  for  construction  can  be  made. 
Mattapan  Bridge  between  Blue  Hill  Avenue  and  Blue  Hill 
Parkway  at  Mattapan  is  well  under  way,  and  will  probably 
be  completed  early  in  the  coming  summer*  Revere  Beach 
Parkway  is  practically  completed  from  Main  Street  in 
Everett  to  Revere  Beach,  with  the  exception  of  the  bridge 
at  Revere  Station,  which  is  to  be  provided  during  the  coming 
year  in  connection  with  the  abolishment  of  the  grade  crossing 
of  the  Boston  &  Maine  Railroad  at  this  point.  Considerable 
improvements  have  been  made  at  Nantasket  Beach.  The 
headquarters  building  has  been  completed,  and  plans  are 
under  way  for  a  new  bath-house.  A  special  report  has  been 
prepared  for  a  bath-house  and  shelter  buildings  at  Nahant 
Beach,  as  required  by  chapter  107  of  the  Resolves  of  1901. 

The  reservations  and  parkways  have  been  used  by  more 
people  during  the  past  year  than  in  any  other  previous  year. 
The  increase  has  been  so  marked  at  the  beaches,  that,  in 
spite  of  the  large  accommodations  of  previous  years,  it  has 
been  necessary  to  increase  those  of  the  bath-house  at  Revere 
Beach  by  altering  the  bicycle  storage  room  into  a  dressing 
room  for  boys,  and  by  providing  additional  sanitary  build- 
ings, and  to  plan  for  a  new  bath-house  at  Nantasket  Beach, 
to  be  operated  under  the  direct  supervision  of  the  Commis- 
sion. Additional  sanitary  and  shelter  buildings  are  needed 
at  the  Revere  Street  entrance  to  Revere  Beach,  and  it  is 
hoped  that  the  sanitary  building  may  be  provided  at  once ; 
but  no  provision  can  be  made  for  shelters  until  the  present 
inadequate  entrance  road  and  bridge  at  this  point  are  im- 
proved. No  important  improvements  or  developments  have 
been  made  upon  the  Mystic  or  Neponset  rivers,  except  clean- 
ing off  old  buildings  and  debris.  Many  claims  for  takings 
of  land  along  these  rivers  are  now  in  suit,  and  it  is  deemed 
wise  not  to  begin  greater  improvements  until  after  the  trial 
of  these  suits.     Considerable  improvements  have  been  made 
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at  small  expeDse  by  the  small  forces  employed  on  both  the 
upper  and  lower  portions  of  Charles  River,  and  the  general 
care  and  protection  extended  to  the  public  has  made  the 
Speedway  more  attractive  than  in  any  previous  year,  and  has 
preserved  order,  added  to  the  general  convenience,  and 
resulted  in  saving  42  lives  on  the  upper  river. 

The  proper  care  of  the  woods  reservations  is  in  some  ways 
the  most  difficult  problem  of  each  year's  work.  These  reser- 
vations have  an  increasing  use  from  year  to  year,  and  it  is 
already  apparent  that  present  provisions  for  safety  will  soon 
be  inadequate.  Keeping  down  fire  has  allowed  a  great  in- 
crease of  the  indiscriminate  sort  of  forest  growth  which 
shelters  all  sorts  of  insect  pests,  and  in  which  the  worst 
varieties  throttle  and  take  sustenance  from  the  better  ones, 
and  the  development  of  a  fine  tree  growth  becomes  a  process 
of  **  survival  of  the  fittest."  Such  indiscriminate  growth  not 
only  retards  the  development  of  the  better  trees,  but  also  in 
time  makes  the  policing  of  the  reservations  more  difficult, 
shuts  out  the  best  interior  views  and  the  outlook  from  the 
hilltops,  and  makes  portions  of  the  reservations  almost  im- 
penetrable. The  care  of  these  reservations  therefore  seems 
to  require  that  the  most  beautiful  vistas  be  kept  open ;  that 
coarse  and  indiscriminate  trees  be  eradicated  from  the  sec- 
tions where  the  finer  and  rarer  ones  will  grow ;  that  new  ones 
be  planted  where  fire  has  destroyed  all  but  scrub  growth ; 
and  that  the  tree  and  shrub  growth  generally  be  limited  by 
removal  of  the  weak  and  diseased  kinds,  that  foster  insect 
pests,  and  by  leaving  only  so  many  of  healthy  and  desira- 
ble trees  as  the  soil  will  sustain.  Such  work  done  at  this 
time  and  patiently  pursued  from  year  to  year  according 
to  a  definite  plan  means  a  small  annual  outlay,  while  it 
insures  future  economy  and  an  increasing  return  upon  the 
present  investment.  The  Commission  has  not  yet  been  able 
to  satisfy  itself,  nor  those  expert  in  forestry  matters,  in  the 
woods  reservations,  for  the  simple  reason  that  the  problems 
of  policing  and  of  the  building  and  care  of  the  roads  and 
bath-houses  required  for  present  use,  added  to  those  of 
the  beach  and  river  requirements,  have  largely  occupied  its 
attention  and  required  all  the  appropriations  placed  at  its 
disposal,  and  for  the  further  reason  that  the  mere  mention 
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of  the  word  ^^ forestry"  has  seemed  to  those  not  familiar 
with  the  reservations  to  suggest  extravagance,  and  to  be 
an  annecessary  item  of  appropriation. 

With  the  increasing  public  ase  of  the  reservations  the  ex- 
pense of  care  and  maintenance  has  somewhat  increased,  until 
it  now  amounts  to  a  very  considerable  annual  sum,  and  nat- 
urally causes  some  disinclination  to  further  appropriation 
for  anything  which  seems  like  an  unusual  item  of  care  and 
maintenance,  or  of  the  sort  which  appeals  only  to  those  most 
expert  or  most  conversant  with  the  best  method  of  develop- 
ment. It  is  therefore  likely  that  such  special  interests  as 
the  care  and  preservation  of  the  trees,  that  is,  adequate  for- 
estry, or  the  more  perfect  and  beautiful  construction  of  such 
structures  as  bridges  which  it  is  desirable  to  build  of  a  monu- 
mental character,  may  be  postponed  or  be  impossible,  unless 
they  are  made  to  some  extent  the  object  of  private  interest 
and  benefaction.  The  Metropolitan  Park  System  is  now  of 
a  size  and  character  which  places  it  within  the  ranks  of  the 
best  in  the  world,  and  seems  worthy  of  the  attention  of  those 
wealthy  and  public-spirited  citizens  of  the  Commonwealth 
whose  thought  has  been  so  quickened  by  travel  and  observa- 
tion that  they  wish  to  create  some  monumental  improvement 
of  the  highest  usefulness,  which  shall  be  at  once  both  a  me- 
morial to  themselves  and  an  addition  to  the  treasures  of  the 
State.  It  was  the  hope  of  the  preliminary  commission  that 
the  time  would  come  wHen  such  gifts  would  be  as  naturally 
thought  of  as  those  to  art  museums,  hospitals  and  other  in- 
stitutions of  public  importance  ;  and  provision  was  therefore 
made  in  the  original  Park  Act  for  a  trust  fund,  to  be  held  by 
the  Treasurer  of  the  Commonwealth,  and  its  income  devoted 
to  the  specific  purposes  which  might  be  designated  by  the 
donors.  Wise  gifts  of  this  sort  which  can  be  suggested  by 
the  Commission  are  much  needed,  and  may  be  made  of  im- 
mediate benefit  as  well  as  enduring  form. 

It  is  a  pleasure  at  the  close  of  the  year  to  record  the  gen- 
eral enthusiasm  and  efficiency  of  the  various  forces  engaged 
in  the  care  of  the  reservations  and  parkways,  and  their  sin- 
cere eflfort  to  serve  the  public  with  fidelity  and  courtesy. 
This  is  true  of  both  the  superintendents  and  of  the  police  and 
laborers  as  well.     The  difficulty  of  keeping  a  police  force 
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which  reqaires  nearly  twice  as  many  men  in  sammer  as  in  win- 
ter has  been  overcome  by  placing  reserve  police  at  work  in 
the  reservations  during  the  winter,  and  by  assigning  portions 
of  the  regular  or  winter  forces  in  rotation  to  similar  work ; 
andy  as  a  rule,  all  have  cheerfully  joined  in  this  assignment. 
In  the  general  office  and  engineering  forces  some  reduction 
has  been  made  by  uniting  the  claims  and  conveyancing  de- 
partments, by  reducing  the  numbers  employed  during  the 
winter  in  the  engineering  department,  and  by  assigning  to 
those  remaining  a  greater  variety  of  work. 

The  usual  accompanying  reports  are  submitted  herewith, 
together  with  a  reprint  of  the  reports  of  the  Apportionment 
Commission  and  a  reprint  of  the  special  report  by  this  Com- 
mission in  the  matter  of  a  bath-house  at  Nahant  Beach. 

All  of  which  is  respectfully  submitted, 

WILLIAM  B.  DE  LAS  CASAS. 
EDWIN  B.   HASKELL. 
EDWIN  U.   CURTIS. 
DAVID  N.  8KILLINGS. 
ELLERTON  P.   WHITNEY. 

Dbo.  11, 1901. 
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REPORT  OF  THE  SECRETARY. 


Hon.  William  B.  de  las  Casas, 

Chairman  Metropolitan  Park  Commission. 

Sir:  — I  herewith  present  my  report  for  the  year  ending 
Dec.  ly  1901.  It  is  subdivided  as  follows:  1.  Acqaire- 
ment  of  lands.  2.  Administration.  3.  Miscellaneous.  4. 
Finances. 

1.     Acquirement  of  Lands. 

No  takings  of  land  have  been  made  this  year  for  any  reser- 
vations or  parkways  not  already  described  in  previous 
reports.  There  have  been,  however,  in  some  cases  additional 
takings  and  abandonments  affecting  the  boundaries  of  several 
of  the  existing  reservations  and  parkways,  which  are  noted 
below.  For  convenience  of  reference,  I  submit  a  list  and 
short  description  of  the  holdings  of  the  Metropolitan  Park 
System,  noting  under  the  proper  head  any  changes  of  im- 
portance which  have  occurred  since  the  last  report. 

Blue  Hills  Reservation. 

This  is  a  forest  reservation,  including  within  its  limits  the 
entire  range  of  the  Blue  Hills  and  several  ponds.  Its  total 
area  is  4,857.96  acres,  of  which  2,562.57  acres  are  in  the 
city  of  Quincy,  1,499.42  acres  in  the  town  of  Milton,  67.84 
acres  in  the  town  of  Braintree,  471.13  acres  in  the  town  of 
Canton  and  257  acres  in  the  town  of  Randolph. 

Middlesex  Fells  Reservation. 

This  is  a  forest  reservation,  which,  with  the  holdings  of 
the  Metropolitan  Water  Board  and  the  local  boards  of  Med- 
ford  and  Winchester,  includes  substantially  all  of  the  region 
which,  on  account  of  its  peculiar  characteristics,  has  been 
known  for  many  years  as  the  Middlesex  Fells.     This  Com- 
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mission  directly  controls  1,882.95  acres,  of  which  726.15 
acres  are  in  the  town  of  Stoneham,  177.54  acres  in  the  city 
of  Melrose,  59.57  acres  in  the  city  of  Maiden,  669.08  acres 
in  the  city  of  Medford  and  250.61  acres  in  the  town  of  Win- 
chester. The  area  of  Water  Board  holdings  is  1,145.03 
acres,  which,  under  an  agreement  with  these  boards,  is  used 
by  the  public  in  the  same  manner  and  to  the  same  extent  as 
the  park  lands.  This  makes  the  Fells  a  public  reservation 
of  3,027.97  acres.  There  are  many  beautiful  sheets  of  water 
in  the  Fells,  of  which  the  largest  and  best  known  is  Spot 
Pond,  now  the  northern  distributing  reservoir  of  the  Metro- 
politan Water  System.  Through  an  unavoidable  error, 
omission  was  made  in  the  last  report  of  the  name  of  Mr. 
Shepard  Brooks  as  one  of  the  givers  of  land  for  the  Whit- 
more  Brook  Entrance  to  the  Middlesex  Fells  from  West 
Medford.  ^ 

Stony  Brook  Reservation. 

This  is  a  forest  reservation,  of  463.72  acres,  of  which 
195.16  acres  are  in  the  city  of  Boston  and  268.56  acres  in 
the  town  of  Hyde  Park.  Turtle  Pond,  the  source  of  Stony 
Brook,  is  situated  in  the  centre  of  the  reservation,  and  there 
is  also  a  skating  pond  at  the  Hyde  Park  boundary. 

Beaver  Brook  Reservation. 

This  reservation  contains  58.35  acres,  of  which  15.58 
acres  are  in  the  town  of  Belmont  and  42.77  acres  are  in  the 
city  of  Waltham.  In  the  northerly  part  of  the  reservation, 
which  is  beautifully  wooded,  are  two  ponds  and  a  picturesque 
cascade.     In  the  southern  portion  are  the  Waverley  Oaks. 

Harts  HiU  Reservation, 

This  reservation,  which  contains  23.09  acres,  was  acquired 
in  co-operation  with  the  town  of  Wakefield,  which  paid  one- 
half  of  the  cost  thereof.  The  lands,  which  comprise  a  wooded 
hill  commanding  an  extensive  view  of  that  portion  of  the  dis- 
trict, have  been  transferred  to  the  care  and  control  of  the 
Park  Commission  of  the  town,  which  assumes  the  cost  of  its 
maintenance.  Hart's  Hill  immediately  overlooks  Crystal 
Lake,  in  the  southern  portion  of  Wakefield. 
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Hemlock  Gorge  Reservation. 

This  reservatioQ  is  at  the  head  of  the  takings  on  the 
Charles  River,  and  contains  23.11  acres,  of  which  4.27  acres 
are  in  the  city  of  Newton,  14.24  acres  in  the  town  of  Need- 
ham  and  4.60  acres  in  the  town  of  Wellesley.  In  addition 
to  the  ledges  which  give  the  reservation  its  name,  it  contains 
an  intereBting  tree  growth.  The  reservation  is  bisected  by 
the  Sudbury  River  Aqueduct  of  the  Metropolitan  Water 
System,  which  here  crosses  the  Charles  River  by  Echo  Bridge 
with  its  single  span  of  129  feet. 

Charles  River  Reservation. 

This  longest  of  the  river  reservations  extends,  with  slight 
breaks  in  continuity,  from  Hemlock  Gorge  at  Newton  Upper 
Falls  to  Essex  Street  Bridge  at  Cottage  Farms  in  Boston,  a 
distance  of  16^  miles.     It  contains  562.84  acres  of  river  bank 
of  varying  width,  of  which  143.43  acres  are  in  the  city  of 
Boston,  38.07  acres  in  the  city  of  Cambridge,  124.09  acres 
in  the  city  of  Newton,  38.20  acres  in  the  city  of  Waltham, 
75.21  acres  in  the  town  of  Watertown,  76.71  acres  in  the 
town  of  Weston  and  67.13  acres  in  the  town  of  Wellesley 
This  year  a  strip  of  land  for  a  canoeway  has  been  taken  at 
Newton  Lower  Falls,  between  the  Cordingly  and  Crehore 
Mills. 

Mystic  River  Reservation. 

This  reservation  includes  the  greater  part  of  the  river 
banks  from  Weir  Bridge  at  the  outlet  of  the  lower  Mystic 
Pond  to  Cradock  Bridge  in  Medford.  From  this  point  to 
Wellington  Bridge  the  banks  in  Medford  have  been  acquired 
by  that  city,  and  will  later  be  transferred  to  this  Commission 
for  development.  The  whole  reservation  (including  the 
lands  to  be  transferred  by  the  city  of  Medford)  contains 
289.44  acres,  of  which  15.18  acres  are  in  the  town  of  Arling- 
ton, 265.43  acres  in  the  city  of  Medford  and  8.83  acres  in 
the  city  of  Somerville.  The  distance  from  Weir  Bridge  to 
Wellington  Bridge  is  5  miles. 
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Jfeponaet  River  Reservation. 

This  reservation  begins  with  the  broad  reaches  of  the 
Fowl  Meadows  at  Green  Lodge  Street  in  Canton  and  Dedham. 
Below  Paul's  Bridge  the  takings  are  of  such  portions  of  the 
banks  as  could  be  obtained  within  the  limits  of  the  appro- 
priations without  interfering  with  important  manufacturing 
plants.  Below  Milton  Lower  Mills  the  takings,  however, 
include  practically  all  the  Neponset  Marshes  down  to  Granite 
Avenue  Bridge,  where  the  reservation  ends.  The  total  area 
of  the  river  banks  acquired  is  928.88  acres,  of  which  81.36 
acres  are  in  the  city  of  Boston,  271.75  acres  in  the  town  of 
Milton,  265.41  acres  in  the  town  of  Canton,  68.21  acres  in 
the  town  of  Hyde  Park,  234.70  acres  in  the  town  of  Dedham 
and  7.40  acres  in  the  town  of  Westwood.  In  several  places 
slight  changes  have  been  made  this  year  in  the  boundary  line, 
to  facilitate  settlement  and  reduce  the  cost. 

King*8  Beach  and  Lynn  Shore  Reservations. 

These  reservations,  though  taken  at  different  times,  practi- 
cally form  one  reservation,  which  includes,  substantially,  all 
of  King's  Beach  in  Swampscott  and  Lynn.  The  total  length 
of  the  beach  is  .69  mile  and  the  area  of  the  upland  is  10.81 
acres,  of  which  3.30  acres  are  in  the  town  of  Swampscott 
and  7.51  acres  in  the  city  of  Lynn.  The  original  plan  for 
the  Lynn  Shore  Reservation  provided  for  its  continuation 
along  the  shore  to  the  beginning  of  the  Nahant  Beach  Park- 
way ;  but  the  first  appropriation  was  insufficient  to  carry  out 
the  entire  plan,  and  no  further  appropriation  has  been  made 
for  this  purpose. 

Revere  Beach  Reservation. 

This  reservation  is  wholly  in  the  town  of  Revere.  It  con- 
tains 67.34  acres  of  upland,  and  the  beach,  which  extends 
from  the  Point  of  Pines  to  Beachmont,  is  2.71  miles  in  length. 

WintJircp  Shore  Reservation. 

This  reservation  is  wholly  in  Winthrop.  It  contains  16.74 
acres,  and  the  portion  of  the  beach  acquired  from  Grover's 
Cliff  to  the  foot  of  Great  Head  is  1.32  miles  in  length. 
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Quincy  Shore  Reservation. 

This  reservation  includes  the  shore  on  Boston  harbor  in 
Quincy  from  Moswetusset  Hummock  on  the  peninsula  of 
Squantum  to  the  National  Sailors'  Home  on  Black's  Creek, 
together  with  lands  for  a  connection  at  one  end  with  Hancock 
Street  at  Atlantic  and  at  the  other  with  Merry  Mount  Park, 
an  open  space  of  the  city  of  Quincy.  It  contains  37.97  acres 
of  upland,  and  the  length  along  the  shore  is  2  miles. 

JfarUasket  Beach  Reservation. 

The  portion  of  the  beach  acquired  for  the  reservation  ex- 
tends northerly  from  Atlantic  Hill  1.017  miles.  The  portion 
of  Nantasket  Avenue  abutting  on  the  reservation  is  also 
under  the  control  of  this  Commission,  by  a  special  statute. 
A  parcel  of  land  in  the  rear  of  Nantasket  Avenue  and  between 
that  street  and  the  railroad  station  and  steamboat  wharf  was 
also  acquired  as  a  part  of  the  reservation,  and  is  mostly  used 
for  administrative  purposes.  The  area  of  upland  in  the 
reservation  is  24.51  acres. 

Blue  Hills  Parkway. 

This  parkway  extends  from  the  Neponset  River  at  Matta- 
pan  Square  to  the  Blue  Hills.  Its  total  length  is  2.28  miles. 
It  is  all  in  Milton,  with  the  exception  of  the  lands  on  the 
Boston  bank  of  the  river  taken  this  year  to  provide  for  the 
abutments  of  the  Mattapan  Bridge  now  in  course  of  building. 
In  connection  with  these  takings  and  in  carrying  out  agree- 
ments with  the  New  York,  New  Haven  &  Hartford  Railroad, 
exchanges  of  land  were  made  with  the  railroad  company  to 
provide  for  a  new  station  in  place  of  the  old  Mattapan  station, 
which  had  to  be  removed  to  make  way  for  the  approaches  to 
the  new  bridge.  This  parkway  has  already  been  constructed 
from  the  river  to  Canton  Avenue,  and  a  short  connection 
from  this  point  has  also  been  made  to  Harland  Street. 

Middlesex  Fells  Parkway. 

This  parkway  is  divided  into  three  sections:  Fellsway, 
2.442  miles  long;  Fellsway  East,  1.114  miles  long;  and 
Fellsway  West,  1.049  miles  long,  —  a  total  of  4.605  miles. 
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of  which  .74  mile  is  in  the  city  of  Somerrille,  2.35  miles 
in  the  city  of  Medford  and  1.515  miles  in  the  city  of  Maiden. 
There  has  been  no  change  in  its  boundaries  since  the  last 
report.  Plans  for  some  slight  changes,  however,  are  in 
preparation  to  provide  proper  approaches  to  the  bridge 
which  the  Commission  is  about  to  build  across  the  Mystic 
Biver.  This  parkway  has  been  constructed  its  entire  length 
from  Broadway  Park  in  Somerville  to  both  the  eastern  and 
western  sections  of  the  Middlesex  Fells. 

Revere  Beach  Parkway. 

This  is  the  longest  parkway  of  the  system.  Starting  from 
the  point  of  intersection  in  Medford  of  the  Middlesex  Fells 
Parkway  and  the  proposed  north  border  road  of  the  Mystic 
Biver  Beservation,  it  runs  to  the  Maiden  Biver,  and  passes 
through  Everett,  Chelsea  and  Bevere  to  the  southern  end  of 
the  Bevere  Beach  Beservation.  Its  entire  length  is  5.24 
miles,  of  which  .482  mile  is  in  the  city  of  Medford,  11.653 
miles  in  the  city  of  Everett,  .814  mile  in  the  city  of  Chelsea 
and  2.291  miles  in  the  town  of  Bevere.  Early  in  the  spring 
construction  will  have  been  completed  from  Main  Street  in 
Everett  to  Bevere  Beach,  with  the  exception  of  a  short  sec- 
tion in  Bevere  at  the  Winthrop  Avenue  crossing  of  the 
Boston  &  Maine  Bailroad.  Takings  and  abandonments  have 
been  made  this  year  between  Mill  Street  and  Campbell  Ave- 
nue, in  order  to  join  with  the  railroad  in  constructing  an 
overhead  bridge  for  the  highway  and  parkway  combined  at  a 
point  just  south  of  the  Bevere  Beach  station  on  the  main  line 
of  the  Eastern  Division.  By  these  changes  the  original 
route  along  the  shore  of  Snake  Creek  is  abandoned  from 
where  it  is  crossed  by  the  railroad,  and  the  parkway  runs 
parallel  with  Winthrop  Avenue  from  the  railroad  crossing  to 
Sales  Creek.  Some  slight  takings  and  abandonments  have 
also  been  made  during  the  progress  of  the  work  in  arranging 
entrances  for  streets  and  facilitating  settlements. 

Mystic  Valley  Parkway. 

This  parkway  extends  from  Weir  Bridge  at  the  foot  of  the 
lower  Mystic  Lake  in  Medford  and  Arlington  to  the  western 
entrance  of  the  Middlesex  Fells.     It  first  skirts  along  the 
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Mystic  Lakes,  its  width  in  several  places  giving  it  a  parklike 
character.  It  crosses  the  Aberjona  River  at  its  entrance  into 
the  upper  Mystic  Lake,  and  from  that  point  includes  both 
banks  of  the  river  up  to  the  Winchester  station  at  Manchester 
Field,  a  playground  established  in  co-operation  with  the 
town  and  the  Metropolitan  Water  and  Sewerage  Board. 
The  remainder  of  the  parkway  is  of  a  more  conventional 
type,  extending  through  Winchester  up  the  steep  slope  of  the 
hills  to  the  boundary  line  of  the  Fells.  The  whole  length  of 
the  parkway  is  2.90  miles,  of  which  1.12  miles  are  in  the 
city  of  Medford  and  1.78  miles  in  the  town  of  Winchester, 
and  its  construction  is  complete.  A  slight  taking  to  dis- 
continue the  awkward  entrance  of  Myrtle  Street  was  made 
this  year  and  some  slight  additional  pieces  of  land  have  been 
acquired  without  additional  cost  in  settlements  with  claimants. 

West  Roxbury  Parkway. 

Lands  for  this  parkway  to  connect  the  Arnold  Arboretum 
and  the  Boston  Park  System  with  the  Stony  Brook  Reser- 
vation were  acquired  in  1894  under  the  original  park  act. 
Under  an  agreement  with  the  city  of  Boston,  which  took 
land  extending  from  the  Arnold  Arboretum  to  Weld  Street 
in  West  Roxbury,  the  Commission  made  a  taking  of  a  strip 
of  land  from  Weld  Street  to  and  including  Bellevue  Hill, 
and  immediately  transferred  this  land  to  the  Park  Commis- 
sion of  the  city  of  Boston,  by  whom  the  parkway  will  be 
ultimately  constructed.  The  total  length  of  this  parkway  is 
2.42  miles,  of  which  1.51  miles  taken  by  this  Commission 
lie  wholly  in  that  part  of  Boston  known  as  West  Roxbury. 

Neponset  River  Parkway. 

This  parkway  will  continue  to  the  Blue  Hills  the  roadway 
already  partly  constructed  through  Stony  Brook  Reservation 
in  continuation  of  the  lines  of  the  West  Roxbury  Parkway. 
Lands  for  the  Neponset  River  Parkway  have  already  been 
acquired  from  the  southern  end  of  the  Stony  Brook  Reser- 
vation to  Neponset  River  and  along  the  river  bank  to  Paul's 
Bridge,  a  distance  of  1.12  miles.  No  construction  has  yet 
been  undertaken,  and  the  remaining   link  between   Paul's 
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Bridge  and  Oreat  Blue  Hill  has  not  yet  been  acquired.  Of 
the  portion  already  taken  .72  mile  is  in  the  town  of  Hyde 
Park  and  .40  mile  in  the  town  of  Milton. 


Fresh  Pond  Parkway. 

This  parkway  is  the  first  section  of  a  parkway  intended  to 
connect  the  takings  on  Charles  River  with  those  along  the 
Mystic  River,  and  thus  with  the  Mystic  Valley  Parkway  and 
the  Fells.  It  is  wholly  in  Cambridge,  extending  from 
Gerry's  Landing  back  of  the  Cambridge  Hospital  to  Fresh 
Pond.  The  portion  which  has  been  constructed  is  .52  mile 
long. 

Furnace  Brook  Parkway. 

This  parkway  is  wholly  in  Quincy  and  is  intended  to  fur- 
nish a  connection  between  Quincy  Shore  and  the  Blue  Hills. 
It  is  2.54  miles  in  length,  and  no  part  of  it  has  yet  been 
constructed. 

Jfahant  Beach  Parkway. 

This  parkway,  wholly  in  Nahant,  extends  from  Oceanside 
at  the  Lynn  line  across  Long  Beach  and  along  Little  Nahant 
to  the  end  of  Short  Beach.  The  entire  length  is  2.23  miles, 
and  no  construction  has  been  undertaken.  The  taking  for 
the  greater  part  of  the  way  extends  across  from  the  ocean 
shore  to  Lynn  harbor,  with  the  exception  of  the  travelled 
highway  in  the  centre,  over  which  the  town  of  Nahant  still 
retains  jurisdiction. 

Lynnway. 

This  is  the  name  adopted  for  the  parkway  which  will  ex- 
tend from  Revere  Beach  in  the  rear  of  the  Point  of  Pines 
across  the  Saugus  River  to  Lynn.  It  connects  on  the  Lynn 
Shore  with  a  State  Highway.  As  the  latter  has  not  been 
constructed,  no  occasion  has  arisen  for  constructing  the  park- 
way and  bridge.  The  total  length  of  the  parkway,  including 
the  bridge,  will  be  .69  mile,  of  which  .57  mile  is  in  Revere 
and  .12  mile  in  Lynn. 

The  following  tables  give  the  present  areas  of  the  reser- 
vations and  lengths  of  the  parkways :  — 
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Reservations. 

ACTM. 

Blue  Hills 4,857.96 

Middlesex  Fells,* 1,882.95 

Stony  JBrook, 463.73 

Beayer  Brook, 58.85 

Hart's  Hill, 23.09 

Hemlock  Grorge, 23.11 

Charles  River, 562.84 

Mystic  River, 289.44 

Neponset  River, 928.88 

King's  Beach  and  Lynn  Shore,    ....  10.81 

Revere  Beach, 67.34 

Winthrop  Shore, 16.74 

Quincy  Shore,               * 87.97 

Nantasket  Beach, 24.51 

9,247.66 
Parktvaj/8. 

MUet. 

Bine  Hills, 2.280 

Middlesex  Fells, 4.605 

Revere  Beach, 5.240 

Mystic  Valley, 2.900 

WestRoxbury 1.510 

Neponset  River, 1.120 

Fresh  Pond, .520 

Furnace  Brook, 2.540 

Nahant  Beach, 2.230 

Lynnway, .690 

23.635 

2.    Adhinistbation. 

The  general  offices  and  engineering  department  continue 
to  be  located  in  the  Congregational  Building,  at  14  Beacon 
Street.  The  Commission  has  again  been  notified  that  no 
room  is  available  at  present  for  these  purposes  in  the  State 
House.  The  present  situation,  however,  has  proved  con- 
venient for  the  work  of  the  Commission.  The  general  form 
of  administration  remains  substantially  unchanged,  the  Sec- 
retary acting  as  the  executive  officer  of  the  Commission,  and 
the  departments  reporting  through  him  to  the  Commission. 
The  development  and  increasing  use  of  the  reservations  and 
parkways  has  materially  increased  the  amount  of  detail  to  be 
handled  in  the  general  office.     This,  however,  has  been  com- 

«  Not  iDcInding  1,145.03  acres  of  Water  Works  Reaenrations  under  the  care  and 
control  of  this  Commission. 
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pensated  for  to  some  extent  by  the  practical  cessation  in  land 
takings  y  so  that  it  has  not  been  necessary  to  increase  the  office 
force.  Owing  to  the  progress  made  in  settlement  of  land 
claims,  it  has  also  been  possible  to  combine  the  departments 
of  law  and  claims  into  one. 

Landscape  Architects* 

The  Commission  still  retain  Messrs.  Olmsted  Brothers  as 
landscape  advisers ,  bat  the  character  and  amoant  of  the 
services  required  of  them  has  naturally  changed  with  the 
work  of  the  Commission.  Their  opinions  have  been  required 
on  matters  relating  to  works  of  construction,  location  of 
roads,  forestry  and  plans  for  future  development  so  far  as 
required  for  meeting  present  problems.  Their  report, 
printed  with  this  report,  gives  in  detail  the  work  they  have 
been  called  upon  to  do. 

Engineering  Department. 

This  department  has  been  engaged  this  year  in  three  im- 
portant pieces  of  construction.  The  portion  of  the  Severe 
Beach  Parkway  between  Main  Street  in  Everett  and  Camp- 
bell Avenue  in  Revere  has  been  substantially  completed,  with 
the  exception  of  the  railroad  bridge  and  approaches  where  it 
crosses  the  Boston  &  Maine  Railroad  near  the  Revere  station. 
This  work  will  be  done  in  the  spring  by  the  railroad  under 
the  supervision  of  the  Engineer  of  this  Commission,  in  con- 
nection with  the  separation  of  the  Winthrop  Avenue  grade 
crossing  under  a  decree  of  the  Superior  Court.  This  delay, 
however,  is  not  likely  to  interfere  with  the  early  opening  of 
the  parkway,  which  can  be  used  at  once  in  connection  with 
the  existing  highway.  Mattapan  Bridge  has  been  well 
started,  and  should  be  completed  by  the  middle  of  the  coming 
summer.  A  diagram  and  description  of  this  bridge  will  be 
found  in  the  report  of  the  Engineer.  This  bridge  not  only 
furnishes  an  adequate  connection  between  Blue  Hill  Avenue 
and  the  Blue  Hills  Parkway,  but  also  provides  a  much- 
needed  improvement  in  the  approach  to  an  important  part  of 
Milton.  Work  has  also  been  begun  this  year  under  a  special 
appropriation  on  a  section  of  Charles  River  Road  in  Water- 
town  between  the  United  States  Arsenal  and  Watertown 
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Square.  This  is  the  second  section  of  road  to  be  built 
according  to  the  plan  of  the  Landscape  Architects,  to  provide 
in  the  takings,  where  practical,  for  a  road  upon  one  side  of 
the  river  along  the  valley  of  the  Charles  in  the  District.  The 
Engineer  has  also  completed  plans  for  Wellington  Bridge 
and  its  approaches,  which  is  to  carry  Fellsway  and  Middle- 
sex Avenue  across  the  Mystic  Biver  from  Somerville  into 
Medford.  This  bridge  was  authorized  and  a  special  appro- 
priation of  $200,000  made  therefor  by  the  Legislature  of 
1901.  It  will  be  a  pile  bridge,  1,145  feet  long  and  70  feet 
wide,  containing  a  retractile  draw  with  an  opening  of  50  feet. 
Manchester  Field,  the  playground  in  Mystic  Valley  Parkway 
near  the  Winchester  station,  has  been  substantially  completed. 
One  roadway  in  Whitmore  Brook  Entrance  from  West 
Medford  into  the  Fells  has  been  built.  Supervision  has  also 
been  furnished  by  this  department  for  minor  work  in  the 
reservations  and  parkways,  the  particulars  of  which  appear 
in  the  report  of  the  Engineer. 

Among  the  topographical  surveys  made  this  year  are  those 
of  Nahant  Beach,  and  portions  of  Charles  Biver  Beservation 
and  the  H.  L.  Pierce  devise  in  the  Blue  Hills  Beservation. 
Considerable  progress  has  been  made  in  preparing  construc- 
tion plans  for  parkways  and  boundary  roads  in  advance  of 
actual  construction.  This  work  is  important,  in  order  that 
owners  of  lands  abutting  on  the  park  holdings  may  know  as 
early  as  possible  what  will  ultimately  be  the  requirements  of 
entrances,  especially  as  to  grade.  The  Engineering  De- 
partment has  also  made  at  regular  periods  an  inspection  of 
the  bridges  for  the  care  of  which  the  Commission  is  respon- 
sible. The  usual  number  of  plans  have  been  prepared, 
required  in  the  trial  of  cases  and  settlement  of  claims.  A 
considerable  reduction  was  made  in  the  force  of  this  depart- 
ment in  the  early  part  of  the  year. 

Law  and  Claims  Department. 

The  trial  of  cases  against  the  Commonwealth  arising  out 
of  the  work  of  the  Commission  is  by  law  conducted  by  the 
Attorney-General's  department ;  but  the  preparation  of  tak- 
ings, deeds,  contracts  and  other  legal  papers,  the  search  of 
titles  and  general  office  business,  is  conducted  by  the  law 
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departmeDt  at  the  office  of  the  Commission ,  in  charge  of 
attorneys  approved  by  the  Attorney-General.  The  negotia- 
tion of  settlements  with  claimants  and  preparation  of  data 
for  making  of  awards  and  assessments  of  betterments  have  also 
made  it  necessary  to  maintain  a  claim  department,  in  charge 
of  a  competent  attorney.  The  fact  that  no  additional  tak- 
ings of  importance  have  been  made  this  year  and  that  good 
progress  has  been  made  in  the  disposition  of  outstanding 
claims  has  made  it  possible  this  fall  to  combine  these  two 
departments  into  one,  under  the  charge  of  George  L.  Rogers, 
Esq.,  who  has  Stanley  M.  Bolster,  Esq.,  as  his  assistant. 
During  the  year  296  claims,  amounting  to  $587,036.47, 
have  been  settled.  Of  these  claims,  193  were  for  lands 
taken  for  reservations,  amounting  to  $396,689.26;  and  103 
were  for  lands  taken  for  parkways,  amounting  to  $190,347.21. 
These  claims  were  divided,  by  reservations,  as  follows : 
Charles  Eiver,  53;  Winthrop  Shore,  11 ;  King's  Beach,  1 ; 
Lynn  Shore,  3  ;  Stony  Brook,  6 ;  Mystic  River,  33  ;  Nepon- 
set  River,  37  ;  Middlesex  Fells,  6  ;  Quincy  Shore,  6  ;  Hart's 
Hill,  2 ;  Revere  Beach,  6  ;  Nantasket  Beach,  29.  The  park- 
way claims  were  divided  as  follows :  Revere  Beach,  45 ; 
Furnace  Brook,  36  ;  Mystic  Valley,  4  ;  Neponset  River,  3  ; 
Middlesex  Fells,  12 ;  Blue  Hills,  3.  Of  the  total  of  296 
claims  settled,  suit  was  brought  on  50,  of  which  11  were 
actually  tried  and  a  verdict  obtained,  the  remaining  39  being 
settled  before  trial  was  reached ;  246  claims  were  settled 
without  suit.  There  are  now  outstanding  unsettled  claims 
to  the  number  of  325,  of  which  218  are  claims  for  lands 
taken  for  reservations  and  107  for  lands  taken  for  parkways. 
Those  for  reservation  lands  are  divided  as  follows :  Hemlock 
Gorge,  1 ;  Middlesex  Fells,  1 ;  Charles  River,  64 ;  Nepon- 
set River,  67 ;  Mystic  River,  51 ;  Revere  Beach,  3 ;  Nan- 
tasket Beach,  6 ;  Quincy  Shore,  13 ;  Winthrop  Shore,  10 ; 
Lynn  Shore,  2.  Those  for  parkway  lands  are  divided  as 
follows :  Revere  Beach,  66 ;  Middlesex  Fells,  9 ;  Neponset 
River,  3 ;  Mystic  Valley,  7 ;  Fresh  Pond,  3 ;  Furnace 
Brook,  16;  Nahant  Beach,  3.  Of  the  total  of  325  claims 
outstanding,  suits  have  been  brought  on  142  at  the  date  of 
this  report.  It  is  not  necessary  to  give  in  detail  the  work 
of  this  department,  but  a  consideration  of  the  number  and 
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amount  of  claims  disposed  of  will  indicate,  to  any  one 
familiar  with  legal  work,  the  importance  of  the  work  accom- 
plished since  the  date  of  the  last  report. 

Superintendence. 

The  Commission  does  not  employ  a  general  superintend- 
ent, but  makes  the  local  superintendents  directly  responsi- 
ble, through  the  Secretary  to  the  Commission,  for  the  care 
and  order  of  the  lands  in  their  charge.  In  several  cases, 
however,  reservations  and  parkways  which  can  be  con- 
veniently grouped  together  are  placed  in  the  charge  of  a 
single  superintendent.  By  this  means  it  has  been  possible 
to  provide  supervision  for  additional  reservations  and  park- 
ways without  increasing  the  number  of  superintendents. 
The  increase  in  police  work  due  to  these  additional  acquire- 
ments has  been  provided  for  by  appointing  sergeants  of 
police  to  assist  the  superintendents  in  police  work. 

The  Secretary  also  has  the  assistance  of  the  Supervisor  of 
Construction,  who  visits  the  reservations  and  parkways, 
advising  the  superintendents  as  occasion  requires,  and  taking 
special  charge  of  any  construction  work  of  importance  done 
by  the  forces  employed  by  the  Commission.  The  past  year 
has  seen  a  marked  increase  in  the  use  of  the  park  system, 
and  the  work  of  policing  has  been  especially  arduous  during 
the  summer  months.  The  number  of  the  regular  police  has 
been  added  to.  during  the  summer  months  for  several  years 
by  temporary  officers  furnished  through  the  Civil  Service 
Commission,  who  rank  as  reserve  officers  and  are  laid  off  at 
the  end  of  the  season.  During  the  winter  months  the  Com- 
mission has,  to  such  extent  as  it  felt  was  economical,  given 
those  reserve  officers  desiring  work  positions  in  the  laboring 
force  of  the  reservations.  Regular  officers  are  also  expected 
to  take  their  turn  at  work  in  the  reservations  when  there  is 
no  police  work  required.  This  method  has  been  found  to  be 
of  benefit  both  to  the  police  and  to  the  work  of  the  Commis- 
sion. Instead  of  periods  of  inactivity,  which  are.  distasteful 
to  strong  and  vigorous  men,  such  as  police  officers  should  be, 
the  men  are  engaged  in  different  employments  as  the  occa- 
sion demands,  mostly  in  the  open  air,  and  the  Commission, 
on  the  other  hand,  has  a  body  of  men  to  use  as  police  when- 
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ever  needed,  with  whose  characters  and  abilities  they  are 
more  acquainted  from  year  to  year.  The  total  police  force 
employed  during  the  summer  was  81,  which  was  reduced  in 
October  to  57.  The  order  in  the  reservations  has  been  ex- 
cellent, and  the  number  of  arrests  made  remarkably  small  in 
proportion  to  the  number  of  people  visiting  the  reservations 
and  using  the  parkways.  For  example,  the  whole  number 
of  arrests  during  the  year  at  Revere  Beach  has  been  90,  and 
at  Nantasket  Beach  116.  Nearly  all  these  arrests  were  for 
minor  offences.  Considering  the  enormous  crowds  which  the 
intense  heat  of  last  summer  brought  to  these  beaches,  the 
small  number  of  offences  seems  remarkable. 

The  Commission  now  employs  seven  superintendents,  and 
their  headquarters  and  work  are  divided  as  follows :  — 

Supt.  Frank  Dings,  headquarters  Hillside  Street,  Milton, 
Blue  Hills  Reservation,  also  has  charge  of  Stony  Brook, 
Neponset  River  and  Quincy  Shore  reservations,  and  Blue 
Hills,  Furnace  Brook  and  Neponset  River  parkways ;  Supt. 
Charles  P.  Price,  headquarters  Pond  Street,  Stoneham, 
Middlesex  Fells  Reservation,  also  has  charge  of  Mystic 
River  Reservation  and  Middlesex  Fells  and  Mystic  Valley 
parkways;  Supt.  Herbert  W.  West,  headquarters  Revere 
Beach  Reservation,  also  has  charge  of  Winthrop  Shore, 
King's  Beach  and  Lynn  Shore  reservations  and  Revere  Beach 
and  Nahant  Beach  parkways ;  Supt.  John  L.  Oilman,  head- 
quarters Speedway,  Brighton,  has  charge  of  the  lower  part 
of  the  Charles  River  Reservation,  extending  from  Cottage 
Farms  to  Moody  Street  Dam,  Waltham,  and  of  Fresh 
Pond  Parkway  in  Cambridge ;  Supt.  Albert  N.  Habberley, 
headquarters  Weston  Bridge,  Auburndale,  has  charge  of 
Riverside  section,  Charles  River  Reservation,  from  Moody 
Street  Bridge  to  Newton  Upper  Falls,  and  Hemlock  Oorge 
Reservation ;  Supt.  Moody  Leightbn,  headquarters  Nan- 
tasket Beach,  has  charge  of  the  reservation  of  that  name; 
Supt.  Robert  Elder,  headquarters  Mill  Street,  Belmont,  has 
charge  of  Beaver  Brook  Reservation.  The  details  of  the 
work  in  these  reservations  and  parkways  here  follow :  — 

In  the  Blue  Hills  Reservation  there  has  been  the  usual 
work  incident  to  the  care  of  the  forest  reservations,  of  caring 
for  the  roads  and  paths,  cutting  out  of  boundaries  and  fire 
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gaards,  and  in  the  spring  and  fall  and  during  dry  seasons  of 
watching  for  fires  and  extinguishing  them  whenever  they 
occur.  No  extensive  or  destructive  fire  has  occurred  this 
year,  although  several  threatening  ones  have  started.  The 
immunity  from  fire  in  the  Blue  Hills  has  added  much  to  the 
tree  growth ;  but  this  advantage  alone  is  not  sufficient  to 
replace  the  sprout  and  inferior  growth  with  trees  of  a  better 
and  more  suitable  character.  Each  year  the  Commission 
has  done  something,  with  the  limited  funds  available  for  this 
purpose,  towards  restoring  the  natural  forest,  which  has  dis- 
appeared by  reason  of  the  frequent  fires  and  cuttings  of  a 
long  series  of  years.  This  year  the  deciduous  sprout  growth 
has  been  removed  from  around  pine  seedlings  in  the  valley 
between  Hemenway  and  Hancock  hills,  at  Breakneck  Ledge 
and  on  the  western  slope  of  Chickatawbut.  Similar  work 
was  done  around  Barberry  Bush  Spring.  Undergrowth  was 
also  removed  about  the  pines  at  Pine  Tree  Brook  Entrance, 
encouraging  the  growth  and  making  a  belter  opportunity  for 
picnicking.  Some  forestry  work  was  also  done  south-west 
of  Hoosicwhisick  Pond.  Eleven  hundred  seedlings  from 
Wolcott  Pines  and  Pine  Tree  Brook  Entrance  were  replanted 
on  the  slopes  of  Hancock  and  Hemenway  hills.  Dead  and 
fallen  trees  have  been  removed  from  the  sides  of  the  one 
administration  road  which  runs  through  the  centre  of  the 
reservation.  Hillside  Street  within  the  reservation  has  been 
repaired  and  partly  relocated.  The  special  appropriation 
made  last  year  for  this  purpose  carried  the  work  from  the 
southern  boundary  to  headquailers,  and  an  equal  amount  is 
needed  this  year  to  complete  the  remaining  portion  of  the 
street  for  which  the  Commonwealth  is  responsible  to  the 
public.  Marigold  Lodge,  the  shelter  and  lunch  stand  at 
Hoosicwhisick  Pond,  has  been  painted  and  otherwise  im- 
proved, and  was  kept  open  by  the  lessee  until  the  close  of 
the  season.  The  boats  on  the  pond  have  been  largely  used, 
and  the  usual  numbers  have  visited  the  top  of  Great  Blue 
Hill.  Hoosicwhisick  Pond  and  Great  Blue  Hill  are  the  best 
known  and  most  visited  points  of  interest,  but  a  larger  num- 
ber is  each  year  becoming  acquainted  with  the  other  equally 
interesting  features  of  the  reservation,  a  part  of  the  charm 
of  which  is  their  seclusion  and  less  accessibility. 
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Blue  Hills  Parkway  will  not  attain  its  full  asefulness  until 
construction  shall  have  been  continued  from  Canton  Avenue 
into  the  reservation  itself.  Nevertheless,  in  connection  with 
Harland  and  Hillside  streets  it  already  furnishes  to  the  driv- 
ing and  riding  public  a  direct  means  of  approach  from  Mat- 
tapan  Square  to  the  centre  of  the  reservation.  The  building 
of  Mattapan  Bridge,  connecting  the  parkway  with  Blue 
Hill  Avenue  in  Boston,  has  already  been  referred  to.  That 
portion  of  Harland  Street  within  the  boundaries  of  the  park- 
way has  been  repaired  and  improved  this  year.  Just  beyond 
Canton  Avenue,  where  the  parkway  broadens  out  to  the 
width  of  the  valley  of  Pine  Tree  Brook,  a  dam  has  been 
built  which  will  provide  a  skating  pond. 

At  Quincy  Shore^  where  no  construction  has  yet  been 
done,  nothing  has  been  required  beyond  posting  and  clear- 
ing up  of  rubbish.  In  a  portion  of  the  lands  taken  on 
Furnace  Brook  Parkway  a  section  of  the  high-level  sewer  of 
the  Neponset  System  of  the  Metropolitan  Sewerage  System 
is  being  built,  and  the  surplus  material  is  being  so  deposited 
as  to  lessen  the  expense  in  building  the  road  which  will  ulti- 
mately be  built  by  this  Commission. 

Stony  Brook  Reservation  calls  for  no  special  mention,  as 
the  work  there  has  been  only  the  routine  work  common  to  all 
the  wooded  reservations.  Along  the  Neponset  River  con- 
siderable progress  has  been  made  in  clearing  up  rubbish, 
and  something  done  towards  the  preservation  of  the  existing 
tree  growth.  A  small  amount  of  tree  planting  has  also  been 
done.  Near  Mattapan  private  land  owners  have  been  per- 
mitted to  construct  an  extension  of  an  existing  private  way, 
known  as  Edgewater  Drive,  over  the  reservation  to  River 
Street.  This  has  rendered  necessary  the  removal  of  several 
old  buildings. 

The  regular  work  of  the  Middlesex  Fells  Reservation  is 
of  much  the  same  character  as  that  of  the  Blue  Hills.  There 
is,  however,  a  much  larger  amount  of  travelled  roads  to  care 
for,  and  this  year  good  progress  has  been  made  towards 
putting  both  town  and  interior  roads  into  good  condition. 
The  work  of  the  Metropolitan  Water  Board  about  Spot  Pond 
and  Fells  Reservoir,  and  consequent  relocation  of  roads,  is 
completed.     Early  this  coming  year  the  work  on  Bear  Hill 
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Reservoir  will  be  finished  and  any  unusual  use  of  the  roads 
thereafter  is  not  anticipated.  It  should  be  possible,  there- 
fore, with  a  small  appropriation,  to  have  the  existing  roads, 
so  far  as  surface  is  concerned,  in  good  condition  by  next 
summer.  It  will  not  be  many  years,  however,  before  the 
location  of  permanent  roads  in  the  Fells  will  have  to  be 
determined,  and  the  Commission  have  made  considerable 
progress  in  accumulating  data  for  the  proper  consideration 
of  this  problem  when  it  arises.  Considerable  time  and  labor 
have  been  expended  in  fighting  the  insect  pests  which  have 
threatened  the  tree  growth  of  this  reservation.  The  cessa- 
tion of  the  work  of  the  Gypsy  Moth  Committee  of  the 
Board  of  Agriculture  made  it  necessary  for  the  Commission 
to  fight  the  gypsy  and  brown-tail  moths,  which  were  present 
in  large  numbers  in  certain  sections  of  the  Fells.  A  num- 
ber of  laborers  familiar  with  this  kind  of  work  have  been 
employed  at  favorable  seasons  in  destroying  caterpillars, 
pupaB  and  egg-clusters.  A  record  has  been  kept  of  the 
destruction  of  44,534  egg-clusters,  and  much  more  useful 
work  of  this  kind  can  be  done  at  a  later  season.  In  this 
connection  the  Commission  has  to  acknowledge  receipt  from 
the  Board  of  Agriculture  of  a  considerable  quantity  of  tools, 
apparatus,  furniture,  etc.,  which  was  disposed  of  under 
a  statute  passed  by  the  last  Legislature.  In  the  line  of 
forestry,  rescue  work  has  been  carried  on  along  the  Med- 
ford-Winchester  border  road.  Quarry  Road,  Rifle  Pond  and 
in  the  Maiden  section.  Some  improvements  in  the  shape  of 
additional  sheds,  storage  buildings,  etc.,  have  been  made  at 
headquarters,  and  a  water  supply  has  been  provided  through 
the  courtesy  of  the  Metropolitan  Water  and  Sewerage  Board. 
The  Middlesex  Fells  Parkway  has  required,  like  other 
parkways,  policing,  lighting,  watering  and  repairs.  The 
railroad  bridge  of  the  Medford  Branch  of  the  Boston  & 
Maine  Railroad  has  been  replanked,  and  gutters  have  been 
built  on  the  sides  of  the  approaches  to  the  bridge.  The 
Mystic  Valley  Parkway  contains  many  fine  trees,  and  it  has 
been  necessary  to  remove  from  them  the  nests  both  of  the 
gypsy  and  brown-tail  moths.  The  near  completion  of  Man- 
chester Field,  which  is  a  part  of  the  reservation,  has  already 
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been  mentioned.  A  drinking  fountain  has  been  located  at  a 
point  near  the  Medford- Winchester  line.  No  construction 
work  has  been  undertaken  in  the  Mystic  River  Reservation^ 
buta  number  of  old  buildings  have  been  removed  and  a  little 
grading  done  near  Cradock's  bridge. 

Beaver  Brook  Reservation  is  visited  each  year  by  an  in- 
creasing number  of  people.  It  has  been  kept  as  nearly  as 
possible  without  change,  for  its  rural  character  is  one  oi  its 
greatest  attractions.  The  Waverley  oaks  and  other  speci- 
mens of  fine  old  trees  have  had  special  attention,  and  during 
the  winter  months  the  ponds  have  had  considerable  attention 
in  order  to  make  them  safe  and  comfortable  for  skating. 
During  the  summer  the  electric  car  line  has  brought  large 
numbers  of  picnickers,  who  make  arrangement  to  reach  this 
reservation  from  all  parts  of  the  district  by  special  cars. 
Probably  not  less  than  one  hundred  and  fifty  thousand  peo- 
ple have  visited  this  reservation  during  the  season.  Every 
one  is  free  to  wander  over  the  grass  and  through  the  shrubs 
and  trees  in  every  direction,  but  no  instance  of  wilful  dam- 
age has  occurred.  Considerable  work,  however,  is  required 
in  keeping  the  reservation  in  good  order  during  the  picnick- 
ing season.  Additional  sanitary  accommodations  have  been 
provided  this  year  in  the  lower  part  of  the  reservation,  and 
needed  repairs  have  been  made  to  the  house  occupied  by  the 
Superintendent.  The  course  of  Beaver  Brook  has  been 
slightly  changed  in  the  reservation,  to  meet  the  improve- 
ments made  by  the  widening  of  the  street  and  changes  in  the 
culvert  across  Trapelo  Road  made  by  the  town  of  Belmont 
and  city  of  Waltham. 

Hemloch  Gorge  Reservation  and  Riverside  Section  of 
Charles  River  Reservation  have  been  administered  together 
the  past  year.  The  border  roads  on  the  Newton  side  from 
Newton  Upper  Falls  to  Newton  Lower  Falls,  which  was 
practic&lly  completed  last  year,  was  put  in  shape  and  opened 
last  spring.  In  several  places  trees  and  shrubs  have  been 
planted  which  in  time  will  screen  the  view  of  buildings  from 
the  river.  Several  groves  of  trees  which  have  sufiered  from 
previous  neglect  have  been  cleared  of  dead  wood  and  other 
rubbish,  and   the  growth  encouraged.     At  Forest  Grove  a 
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number  of  unsightly  buildings  have  been  removed.  At 
Moody  Street  Bridge  in  Waltham  the  removal  of  old  build- 
ings has  opened  the  view  up  the  river.  The  site  of  these 
buildings  has  been  graded  over  and  planted,  and  necessary 
fences  erected  for  the  safety  of  the  public  and  the  protection 
of  these  lands.  The  city  of  Newton,  under  an  arrangement 
with  this  Commission,  authorized  by  an  act  of  the  last  Legis- 
lature, is  laying  a  sewer  through  the  Hemlock  Gorge  Reser- 
vation. Every  precaution  is  being  taken  to  avoid  injury  to 
the  reservation  during  the  progress  of  the  work.  The  floats 
at  the  canoe  carries  at  Newton  Upper  Falls  have  been  re- 
newed. There  has  been  an  increase  in  the  use  of  the  river 
for  pleasure  boating.  The  boat  houses  have  been  unable  to 
meet  the  increasing  demand  for  lockers  in  the  Riverside  sec- 
tion. The  usual  police  patrol  has  been  maintained  on  the 
river.  A  good  many  accidents  have  occurred,  due  to  care- 
lessnesa  and  inexperience.  Forty-two  persons  have  been 
taken  from  the  water  by  the  police,  but  no  fatality  has 
occurred. 

In  the  Speedway  Section  of  Charles  River  Reservation  the 
main  part  of  the  work  has  been  confined  to  the  Speedway 
itself.  The  surface  of  the  Speedway  has  been  kept  in  satis- 
factory condition,  and  its  use  by  the  driving  public  steadily 
increases.  In  June  the  driving  clubs  about  Boston  held 
a  parade  under  regulations  approved  by  the  Ciommission. 
Unpropitious  weather  made  two  postponements  necessary,  but 
at  last  the  parade  took  place  on  May  29.  It  was  witnessed 
by  a  large  number  of  people,  and  gave  much  pleasure.  The 
dike  has  been  repaired  wherever  settlements  have  shown 
themselves,  and  the  upper  road  has  been  resurfaced  where 
needed.  Harvard  College  has  completed  its  boat  house  at 
the  lower  end,  and  also  the  fence  around  Soldiers'  Field. 
The  lease  of  Heaton*s  Wharf,  just  opposite  Soldiers'  Field, 
expired  April  1,  and  the  unsightly  buildings  were  at  once 
removed.  The  cities  of  Cambridge  and  Boston,  however, 
have  not  yet  rebuilt  the  Boylston  Street  Bridge,  which  is 
generally  admitted  to  be  inadequate  and  unsafe.  Above  the 
Speedway  something  has  been  done  towards  improvement 
of  the  banks  by  removal  of  old  buildings  and  rubbish.     At 
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Watertown  Square  some  of  the  baildiogs  formerly  occupied 
by  the  Walker-Pratt  Company  have  been  taken  down.  In 
Fresh  Pond  Parkway  and  Lowell  Memorial  Park  planting 
has  been  carried  out  on  the  design  furnished  by  the  Land- 
scape Architects,  and  a  numl)er  of  dead  trees  removed.  The 
roadway  and  walk  at  Gerry's  Landing  in  the  rear  of  the 
Cambridge  Hospital  have  also  been  put  in  better  shape. 

Revere  Beach  Reservation  still  continues  to  be  the  most 
extensively  used  of  all  the  holdings  of  the  Metropolitan  Park 
System.  The  attendance  this  year  has  been  greater  than 
ever  before,  and  has  been  materially  increased  by  the  build- 
ing of  several  structures  for  popular  entertainment  of  various 
kinds  on  private  lands  adjacent  to  the  reservation.  During 
the  winter  season  the  regular  police  and  laboring  force  were 
occupied,  under  the  direction  of  the  Superintendent,  in  put- 
ting things  in  order  for  the  summer  season.  All  exposed 
work  in  the  bath-house  and  shelters  has  been  painted  this 
year.  Twelve  new  wells  have  been  driven,  to  provide  an 
added  supply  to  the  water  system,  which  furnishes  water  for 
the  use  of  the  laundry,  police  station  and  bath-house,  and 
for  watering  the  driveway.  All  machinery  has  been  thor- 
oughly overhauled,  and  additional  stand-pipes  and  hydrants 
installed  for  fire  protection.  As  soon  as  the  weather  was 
favorable,  the  driveway  and  sidewalks  from  Beach  Street 
to  Bevere  Street  were  resurfaced,  and  considerable  brick 
sidewalk  was  laid  in  front  and  in  the  rear  of  the  bath-house. 
The  old  roadway  between  Bevere  Street  and  the  Point  of 
Pines  has  also  been  kept  in.  repair. 

The  summer  was  an  especially  favorable  one  for  bathing, 
and  the  total  number  of  bathers  who  used  the  bath-house  was 
170,993.  This  number  was  divided  by  sexes  as  follows: 
males,  108,264;  females,  62,729.  The  largest  number  on 
any  day  was  on  June  30,  when  7,995  used  the  bath-house. 
Permits  were  issued  to  about  2,900  residents  of  Bevere  to 
cross  the  reservation  in  bathing  costume.  There  were  5,770 
bicycles  checked  in  the  bicycle  room.  The  number  of  em- 
ployees varied  from  61  to  90.  The  usual  life  patrol  was 
maintained,  and  made  20  rescues  during  the  season.  In  the 
emergency  room  141  cases  were  treated,  and  no  fatality  or 
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serious  accident  occarred.  The  total  receipts  from  the  bath- 
house and  bicycle  room  were  $38,272.65.  The  expenses 
were  as  follows  :  — 

Pay  rolls 118.814  66 

Bathing  suits,    .        .        .        .        .        .        .  4,147  53 

Stockings. 401  09 

Towels,     ........  610  60 

Findings 87  68 

Coal 666  29 

Lighting, 1,671  14 

Engine  room  and  laundry,       ....  288  89 

Hardware, 180  40 

Stationery, 16  76 

Repairs. 44  78 

Paint. 643  87 

Tickets,  etc., 109  86 

Medicines  and  attendance,        .        .        .        .  191  04 

Lumber,  etc., 89  63 

Supplies, 372  68 

Boys'  rooms, 969  21 

Wells, 956  31 

Shutters, 480  00 

Stand-pipes  and  hose, 237  67 

Furnishings, 204  06 

Disinfectant, 78  86 

Ice 147  11 

Uniforms, 32  65 

Caps, 32  61 

Sewing  machine, 40  00 

Electrical  work, 48  86 

Rubber  rings, 41  13 

Flags, 26  06 

Brushes  and  combs, 21  00 

Tide  cards, 16  00 

Clock, 5  50 

Miscellaneous, 112  78 

Total f 31,513  27 

The  balance  to  the  credit  of  the  bath-house  will  be  required 
for  renewals,  repairs  and  improvements.  Work  has  already 
been  begun  in  transforming  the  bicycle  room  into  a  general 
boys'  bath-house.  The  room  is  fitted  with  benches,  and 
each  boy  on  receiving  his  bath  suit  will  be  assigned  a  locker^ 
in  which  his  clothing  will  be  deposited  during  the  bath.  In- 
stead of  separate  bath-houses,  the  room  is  divided  by  benches 
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for  use  in  undressing  and  dressing.  There  are  500  lockers  in 
the  boys'  bath-house,  and  it  will  result  in  giving  considera- 
ble relief  to  the  main  bath-house  on  crowded  days.  Addi- 
tions are  also  being  made  to  the  public  sanitaries  connected 
with  the  bath-house.  The  usual  good  order  in  the  reserva* 
tion  has  been  maintained,  and  the  crowds  have  been  bandied 
without  serious  accident.  For  the  entire  year  there  were  90 
arrests,  of  which  36  were  for  drunkenness  and  the  remainder 
for  minor  offences ;  and  during  the  summer  season  203  lost 
children  were  taken  care  of  and  returned  to  their  parents  or 
friends.  The  summer  carnival  arranged  by  the  residents  of 
Revere  was  held  from  August  16  to  September  7.  Various 
popular  amusements,  parades  and  water  sports  were  carried 
on  each  week  day  on  the  reservation  by  permission  and  under 
the  regulations  and  rules  of  the  Commission.  Very  large 
numbers  visited  the  reservation  during  these  two  weeks,  and 
only  three  arrests  were  found  necessary. 

The  finished  portion  of  Revere  Beach  Parkway  extends 
from  Charles  Eliot  Circle  to  Winthrop  Avenue,  and,  with 
the  exception  of  additional  planting,  has  required  nothing 
but  general  care.  A  tool  house  has  been  built  near  the 
Chelsea  and  Revere  town  line,  for  use  on  the  opening  of  the 
remainder  of  the  parkway  in  the  spring. 

The  roadway  in  the  Winthrop  Shore  Reservation  has  sev- 
eral times  been  covered  with  sand  and  stones  during  heavy 
storms.  No  harm  has  been  done  to  the  roadway,  but  por- 
tions of  the  outer  promenade  have  been  badly  washed.  It 
will  be  economical  to  give  this  walk  an  asphalt  or  grano- 
lithic covering,  which  will  prevent  further  damage.  Addi- 
tional steps  to  the  beach  have  been  built  at  the  northern  end 
of  the  reservation,  and  the  iron  fence  along  the  promenade 
has  been  painted. 

King's  Beach  and  Lj/nn  Shore  Reservations  have  been 
administered  together.  A  temporary  fence  has  been  built 
along  the  property  line,  and,  although  no  other  improve- 
ments have  been  made  except  to  clear  the  beach  of  rubbish 
and  fill  a  few  cellar  holes,  the  beach  has  been  used  by  large 
numbers  of  people.  As  the  beach  was  before  the  taking 
private  property,  this  was  at  first  a  source  of  some  annoy- 
ance to  abutting  owners.     It  therefore  became  necessary  to 
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post  the  reservation  and  maintain  a  police  patrol.  The  use 
of  the  beach  by  bathers  who  came  considerable  distances 
in  bathing  costume  was  considerably  increased  by  the  removal 
of  the  bath-houses  from  Nahant  Beach. 

The  Nahant  beaches  were  transferred  to  this  Commis- 
sion in  November,  1900,  and  steps  were  immediately  taken 
towards  removal  of  the  buildings  at  the  Lynn  end  of  the 
long  beach  in  the  early  spring.  The  fact  that  many  of  these 
buildings  were  personal  property  of  individuals  led  to  some 
complications  and  delays,  and  it  was  the  middle  of  July 
when  all  debris  had  been  removed  and  the  beach  cleaned  up. 
The  Commission,  by  personal  examination,  satisfied  itself 
that  it  was  not  desirable  to  retain  the  existing  bath-houses  or 
any  of  the  other  buildings  even  for  use  during  last  season. 
Their  removal  showed  a  condition  of  things  that  was  un- 
sanitary, and  justified  the  course  pursued.  There  is  no 
question  but  what  a  large  number  of  people  felt  the  loss  of 
the  bathing  facilities,  insufficient  as  they  have  apparently 
been,  and  considerable  numbers  came  in  bathing  costume 
from  neighboring  buildings.  There  is  also  an  evident  need 
for  seats  and  benches,  in  addition  to  those  provided  by  the 
city  of  Lynn  in  the  adjoining  Oceanside  Park.  The  removal, 
however,  of  the  group  of  buildings  near  the  Lynn  line  which 
had  been  allowed  to  encroach  upon  the  beach  itself  opened 
again  the  view  along  the  curve  of  the  beach,  renewing  the 
experience  at  Revere  Beach,  where  the  characteristic  feature 
of  shore  scenery  had  also  been  for  many  years  shut  out  by 
obstructing  buildings.  Although  the  highway  across  the 
beach  is  still  under  the  jurisdiction  of  the  town  and  its  police, 
it  was  found  necessary  to  police  the  beaches  as  well.  The 
town  and  park  police  acted  in  co-operation  with  good  re- 
sults. Twenty-six  arrests  were  made  by  the  park  police, 
nearly  all  of  which  were  for  statutory  oftences. 

Nantaakei  Beach  Reservation  was  used  this  year  by  a 
larger  number  of  people  than  last  year.  The  hotel  and  res- 
taurant, roller  coaster,  merry-go-round,  bathing  and  pho- 
tograph privileges  were  leased  for  the  summer,  and  were 
satisfactorily  conducted  under  the  rules  and  regulations  of 
the  Commission.  All  the  buildings  at  the  entrance  to  the 
steamboat  wharf  and  railroad  station  except  the  block  of 
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three  stores  were  taken  down,  and  the  premises  cleared  up 
and  graded.  A  police  station,  which  also  includes  the  Super- 
intendent's office,  emergency  room  and  men's  sanitary,  has 
been  built  at  this  point,  and  is  in  use.  The  strip  of  land 
between  Nantasket  Avenue  and  the  railroad  location  will  be 
used  for  administrative  purposes.  At  the  close  of  the  summer 
season  steps  were  taken  towards  carrying  out  contemplated 
improvements  for  the  next  season.  The  roller  coaster  will 
be  located  farther  north,  near  the  railroad  crossing.  It  will 
be  connected  with  the  merry-go-round  by  a  platform,  and  a 
similar  walk  has  been  constructed  between  the  merry-go- 
round  and  the  hotel  piazzas.  These  piazzas  and  platforms 
will  thus  afford  a  public  promenade  or  <<  board  walk,"  1,560 
feet  long,  on  the  water  side  of  all  the  buildings.  The  old 
bath-houses  have  been  taken  down,  and  plans  are  in  prepa- 
ration for  a  new  bath-house,  to  be  carried  on  by  the  Com- 
mission. It  will  probably  be  located  on  the  beach  to  the 
south  of  the  present  buildings.  Improvements  have  been 
made  to  the  surface  of  Nantasket  Avenue.  It  is  desirable 
that  curbing  should  be  set  along  the  edge  of  the  sidewalks 
most  used. 

3.     Miscellaneous. 

As  a  matter  of  convenience,  there  was  printed  as  an  Appen- 
dix to  last  year's  report  of  this  Commission  the  findings  of 
the  special  commission  appointed  by  the  Supreme  Judicial 
Court  to  apportion  the  expense  of  the  Metropolitan  reserva- 
tions and  parkways  among  the  cities  and  towns  of  the  Metro- 
politan Parks  District  and  the  Commonwealth.  At  that  time 
the  matter  of  the  acceptance  of  their  report  was  before  the 
court,  which  subsequently  recommitted  the  report  to  the 
special  commission  for  further  findings.  The  special  com- 
mission thereupon  filed  a  supplemental  ^ward,  to  which  ob- 
jections were  filed  by  the  town  of  Brookline.  The  whole 
matter  was  reserved  for  hearing  by  the  full  court,  and  is 
about  to  be  heard  at  the  date  of  this  report.  For  conven- 
ience, the  reservation  and  report  are  printed  herewith  as 
an  Appendix. 

By  chapter  107  of  the  Resolves  of  the  year  1901,  the 
Metropolitan  Park  Commission  was  required  to  report  to 
the  Legislature  of  1902  upon  the  desirability  and  feasibility 
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of  constructing  and  maintaining  a  public  bath-house  and 
sanitary  station  upon  that  part  of  the  Metropolitan  reserva- 
tions known  as  Nahant  Beach.  This  report  has  been  pre- 
pared by  the  Commission,  and  will  be  presented  to  the 
Legislature,  as  required  by  the  resolve.  For  convenience 
of  reference,  it  will  also  be  printed  as  an  Appendix  to  this 
report. 

4.    Finances. 

The  following  tables  show  in  brief  form  the  expenditures 

under  the  various  park  loans  for  the  year  ending  Dec.  1, 

1901:  — 

Metropolitan  Parks  Loan. 

Blue  Hills  Reservation :  — 

Land, |1,230  00 

Miscellaneous, 6,371  42 

f  7,60 1  42 

Middlesex  Fells  Reservation :  — 

Land, 12,367  00 

Miscellaneous, 2,974  33 

6,341  33 

Revere  Beach  Reservation :  — 

Land, 121,982  92 

Miscellaneous, 13,738  69 

86,721  61 

Stony  Brook  Reservation :  — 

Land, (1,192  60 

Miscellaneous 339  62 

1,632  12 

Beaver  Brook  Reservation :  — 

Miscellaneous, tl21  10 

121  10 

Hemlock  Gorge  Reservation  :  — 

Miscellaneous, (172  07 

172;,07 

Charles  River  Reservation :  — 

Land, (79,731  38 

Miscellaneous, 26,278  07 

106,009  45 

Neponset  River  Reservation :  — 

Land, $32,208  67 

Miscellaneous, 4,929  16 

37,132  83 

Mystic  River  Reservation  :  — 

Land,      . $60,145  72 

Miscellaneous, 3,982  62 

64.128  24 
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Lynn  Shore  Reservation :  — 

I-and 16,200  00 

Miscellaaeous, 772  09 

16,972  09 

Quincj  Shore  Reservation :  ^ 

Land.     .......        f  13.429  00 

Miscellaneous, 498  08 

18,927  08 

Winthrop  Shore  Reservation :  — 

Land, f306  00 

MisceHaneous. 2,084  46 

2.889  46 

Hart's  Hill  Reservation :  — 

Land, f  10,000  00 

Miscellaneous, 87  85 

10,087  35 

King's  Beach  Reservation :  — 

Land, f  1^00  00 

Miscellaneous, 21  80 

1,521  80 

General  expense, 6,604  88 

1289,262  68 

Metropolitan  Parks  Loan,  Series  IF. 
Bine  Hills  Parkway :  — 

Land, $16,200  00 

Miscellaneous, 10,789  71 

126,989  71 

Middlesex  Fells  Parkway :  — 

Land, $11,976,19 

Miscellaneous, 2,999  42 

14,985  61 

Mystic  Valley  Parkway :  — 

Land, $15,195  00 

Miscellaneous, 11,095  63 

26,290  63 

Revere  Beach  Parkway :  — 

Land, $101,169  68 

Miscellaneous, 138,544  78 

, 289,714  46 

Neponset  River  Parkway :  — 

Land, $6,575  41 

Miscellaneous, 648  54 

7,228  95 

Fresh  Pond  Parkway :  — 

Land, $12,000  00 

Miscellaneous, 888  40 

12,888  40 
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Furnace  Brook  Parkway :  — 

Land 142,704  39 

Miscellaneous, 4,294  85 

$46,988  74 

Nahant  Beach  Parkway :  — 

Miscellaneous, 11,170  78 

1,170  78 

Charles  River  Speedway :  — 

Miscellaneous, (315  78 

315  78 

Blue  Hills  Roads :  — 

Miscellaneous, 1408  00 

408  00 

Middlesex  Fells  Roads :  — 

Miscellaneous, tl3,224  97 

13,224  97 

Lynn  way:  — 

Miscellaneous, (15  61 

15  61 

Middlesex  Fells  and  Lynn  Woods :  — 

Miscellaneous, f50  75 

50  75 

General  expense, 4,717  18 

t394,984  57 
Nantasket  Beach  Loan. 

Land, (136,624  19 

Miscellaneous, 21,795  47 

1158,419  66 

The  following  tables  show  the  total  amount  expended  ia 
each  loan  and  the  cost  of  each  reservation  and  parkway  to 
Dec.  1,  1901,  and  the  amounts  charged  by  the  Auditor's  de- 
partment to  meet  the  sinking  fund  and  interest  requirements 
to  Jan.  1,  1900:  — 

Metropolitan  Parks  Loan. 

Blue  Hills  Reservation  :  —     • 

Land $357,847  79 

Miscellaneous,  .       _.        .        .        241,457  32 

1599,305  11 

Middlesex  Fells  Reservation  :  — 

Land, $681,998  98 

Miscellaneous, 207,503  01 

889,501  99 

Revere  Beach  Reservation :  — 

Land, 11,139,761  21 

Miscellaneous 577,794  21 

1,717,5^5  42 
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Stony  Brook  ReseiTntion :  — 

Land, $280,281  87 

Miscellaneous, 74,345  22 

1864.626  69 

BeaTer  Brook  Reservation :  — 

Land, t29,819  29 

Miscellaneous, 19,782  96 

49,602  24 

Hemlock  Gorge  Reservation  :  — 

Land, $53,254  00 

Miscellaneous, 14,673  40 

67,827  40 

Charles  River  Reservation :  — 

Land 11,299,546  54 

Miscellaneous, 138,317  69 

1,437,864  13 

Neponset  River  Reservation :  — 

Land, $125,369  36 

Miscellaneous, 28,633  77 

168,903  13 

Mystic  River  Reservation  :  — 

Land ^    .      $117,074  22 

Miscellaneous, 14,587  96 

181,662  18 

Lynn  Shore  Reservation :  — 

Land, $86,391  40 

Miscellaneons, 1,496  91 

87,888  31 

Quincy  Shore  Reservation :  — 

Land,     .......        $44,448  00 

Miscellaneous,       .        .        .        .        .  6,106  00 

49,663  00 

Winthrop  Shore  Reservation  :  — 

Land, $20,309  00 

Miscellaneous, 168,966  12 

179,264  12 

Hart's  Hill  Reservation :  — 

Land, $10,000  00 

Miscellaneous, 103  95 

10,103  96 

King's  Beach  Reservation  :  — 

Land $23,847  21 

Miscellaneous, 1,180  93 

25,028  14 

West  Roxbury  Parkway :  — 

Land $244,976  01 

Miscellaneous, 8,313  67 

253,289  68 

General  expense, 127,458  93 

$6,131,434  32 
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Sinking  fund  requirement  to  1896, 
Care  and  maintenance  to  July  1, 1896, 
Care  and  maintenance  July  1, 1896,  to  Jan 

1,1897 

Sinking  fund  assessment  for  1897, 
Sinking  fund  assessment  for  1898, 
Sinking  fund  assessment  for  1899, 
Interest, 


118,980  18 
85,813  46 

19,604  06 
63,680  70 
9,765  55 
64,224  00 
23,318  61 
f  290,326  56 


Total  charged  to  Dec.  1, 1901, 16,424,760  88 

Metropolitan  Parks  Loan,  Series  II. 

Blue  Hills  Parkway :  — 

Land (132,892  02 

Miscellaneous 148,362  00 


t281,254  02 


Middlesex  Fells  Parkway  :  — 

Land 1205,745  39 

Miscellaneous, 434,368  12 


640,108  51 


Mystic  Valley  Parkway :  —  ' 

Land, f  170,764  20 

Miscellaneous, 202,310  90 


373,075  10 


ReTere  Beach  Parkway :  — 

Land t283,689  23 

Miscellaneous, 405,277  30 


688,966  53 


Neponset  River  Parkway :  — 

Land, f  31, 154  26 

Miscellaneous, 5,293  48 


36.447  74 


Fresh  Pond  Parkway :  — 

Land f 35.053  21 

Miscellaneous, 21,733  62 


56,786  83 


Furnace  Brook  Parkway :  — 

Land, $43,748  39 

Miscellaneous, 5,914  37 


Nahant  Beach  Parkway :  — 

Miscellaneous, tlil70  78 


Charles  River  Speedway :  — 

Miscellaneous, f  472,894  77 


Blue  Hills  Roads :  — 

Miscellaneous, (6,122  41 


49,662  76 


1,170  78 


472,894  77 


6,122  41 
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^Middlesex  Fells  Roads :  — 
Miscellaneous, 


Stony  Brook  Roads :  — 
Miscellaneous, 


Lynnway :  — 
Land, 
Miscellaneous, 


Middlesex  Fells  and  Lynn  Woods :  — 
Miscellaneous,       .        .        .        . 


General  expense, 


Sinking  fund  requirement  for  1896, 
Sinking  fund  assessment  for  1897, 
Sinking  fund  assessment  for  1898, 
Sinking  fund  assessment  for  1899, 
One-half  interest, 


(45,033  41 


t37,183  45 


120,500  00 
88  87 


(4,682  27 


(45,033  41 


37,188  45 


20,588  87 


4,682  27 
75,154  72 

$2,789,132  17 


(3,650  03 
14.057  10 
3,765  08 
15,396  00 
22,327  68 


59,195  89 

ToUl  charged  to  Dec.  1, 1901, (2,848,828  06 

Nantasket  Beach  Loan. 

Land (572.818  02 

Miscellaneous,      .        .        .        .        .        .         52,182  10 

Total  charged  to  Dec.  1, 1901, (624,495  12 

The  appropriations  heretofore  made  are  as  follows  :  — 


Metropolitan  Parks  Loan. 

Original  appropriation,  chapter  407,  Acts  of  1893, 
First  Revere  Beach  Act,  chapter  488,  Acts  of  1894,    . 
Charles  River  Act,  chapter  509,  Acts  of  1894,     . 
Second  Revere  Beach  Act,  chapter  305,  Acts  of  1895, 
General  appropriation,  chapter  466,  Acts  of  1896, 
General  appropriation,  chapter  464,  Acts  of  1897, 
General  appropriation,  chapter  580,  Acts  of  1898, 
Revere  Beach  Bath-house  Act,  chapter  142,  Acts  of  1899, 
General  appropriation,  chapter  396,  Acts  of  1899, 
Charles  River  Improvement  Act,  chapter  465,  Acts  of  1900 
Fuller's  Wharf  Act,  chapter  467,  Acts  of  1900,  . 
General  appropriation,  chapter  445,  Acts  of  1901, 
Mystic  River  Bridge  Act,  chapter  492,  Acts  of  1901,  . 


(1,000,000  00 

500,000  00 

300,000  00 

500,000  00 

1,000,000  00 

500,000  00 

1,000,000  00 

125,000  00 

800,000  00 

50,000  00 

80.000  00 

450,000  00 

200,000  00 

(5,955,000  00 
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To  provide  for  interest  and  sinking  fund  requirements  to 

1900,  chapter  311,  Acts  of  1897, $900,000  00 

Total  amount  of  loans, t6,855,000  00 

Amounts  received  from  sales  of  buildings,  receipts  from 
bath-house,  fines,  etc., 198,334  01 


Total, f7.063,334  01 

Total  of  amounts  charged  to  loans, 6,424,760  88 

Balance  remaining  in  hands  of  State  Treasurer,         .     f  628,573  13 


Metropolitan  Parks  Loan,  Series  II. 

Original  boulevard,  chapter  288,  Acts  of  1894,  . 
General  appropriation,  chapter  472,  Acts  of  1896, 
General  appropriation,  chapter  521,  Acts  of  1897, 
Saugus  Bridge  Acts,  chapter  547,  Acts  of  1898,  . 
General  appropriation,  chapter  428,  Acts  of  1899, 
Mattapan  Bridge  Act,  chapter  443,  Acts  of  1900, 
Winchester  Act,  chapter  444,  Acts  of  1900, 
Revere  Beach  Parkway  Act,  chapter  445,  Acts  of  1900, 


f  500,000  00 

500,000  00 

i, 000,000  00 

100,000  00 

500,000  00 

75,000  00 

50,000  00 

200,000  00 

f  2,925,000  00 
To  provide  for  interest  and  sinking  fund  requirements  to 
1900,  chapter  311,  Acts  of  1897, 100,000  00 

Total  amount  of  loans, 13,025,000  00 

Receipts  from  sales,  etc., 29,907  41 


Total f3,054,907  41 

Amounts  charged  to  loans, 2,848,328  06 

Balance  remaining  in  hands  of  State  Treasurer,         .     $206,579  35 

Nantasket  Beach  Loan. 

Appropriation,  chapter  464,  Acts  of  1899,  ....     $600,000  00 
Appropriation,  chapter  456,  Acts  of  1901,  ....       100,00000 


$700,000  00 
Receipts  from  rents,  etc., 5,881  50 


Total $705,881  50 

Amounts  charged  to  loans, 624,495  12 

Balance  remaining  in  hands  of  State  Treasurer,.        .  $81,386  88 

Respectfully  submitted^ 


Dec.  1,  1901. 


JOHN  WOODBURY, 

Secretary, 
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LANDSCAPE  ARCHITECTS'  REPORT. 


Hon.  WiLUAM  B.  DE  LAS  Casas, 

Chairman,  Metropolitan  Park  Commistion, 

Dear  Sir  :  —  We  beg  to  submit  the  following  report  for 
the  year  ending  Nov.  30,  1901 :  — 

Forest  Reservations. 

Partly  on  account  of  the  petitions  for  street  railway  loca- 
tions through  the  Blue  Hills  Reservation,  touched  upon  in 
our  last  annual   report,  we  were  called  upon  to  prepare 
preliminary  plans  for  a  system  of  future   main   roads    in 
the  western  portion  of  the  reservation,  in  order  that  any 
decision,  whether  positive  or  negative,  that  the  Commission 
might  be  called  upon  to  make  in  respect  to  railway  locations 
along  the  bbrders  of  the  reservation  or  elsewhere,  might  not 
interfere  with  probable  future  developments.     The  lines  for 
about  fourteen  and  oiie-half  miles  of  main  road  were  studied 
out  with  the  assistance  of  the  topographical  map  and  by  ex- 
amination of  the  ground.     These  lines  as  studied,  without 
substantial  alteration,  would  provide  adequately  for  passage 
through  the  eighteen  hundred  acres  forming  this  part  of  tne 
reservation  and  for  rendering  its  most   interesting  points 
accessible ;  and  this  plan  has  already  served  its  immediate 
purpose  of  helping  to  fix  the  proper  location  for  tracks, 
whenever  such  location  shall  be  granted,  near  the  presen 
western  entrance  of  the  reservation.     But  we  have  still 
determine,  by  a  more  detailed  survey  and  study,  the  precise 
lines  and  grades  of  these  future  roads,  with  a  view  to  fixing 
them  on  the  ground  by  permanent  marks,  so  that  the  tem- 
porary paths  and  roads  needed  in  the  administration  of  the 
area  and  its  gradual  development  may  be  made  to  follow  as 
nearly  as  possible  the  permanent  lines. 

At  the  Stony  Brook  Reservation  we  have  begun  prelim- 
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inary  studies  for  a  system  for  the  conservative  improvement 
and  maintenance  of  the  woods. 

At  the  Middlesex  Fells  Reservation  we  have  made  similar 
studies  in  regard  to  the  areas  near  Bear  Hill  and  the  Chandler 
Farm,  and  have  guided  the  Superintendent  in  the  delicate 
work  of  clearing  some  of  the  lands  which  have  been  growing 
up  to  a  poor  and  scrubby  sprout  growth  since  the  acquire- 
ment of  the  reservation.  The  project,  which  the  Commis- 
sion has  under  consideration,  to  pasture  sheep  on  these  lands 
for  their  permanent  maintenance  in  grass,  is  a  very  wise  one, 
as  the  fields  will  form  a  most  agreeable  contrast  to  the  sur- 
rounding forest,  and  will  be  valuable  for  athletic  sports. 

River  Reservations. 

For  the  Charles  River  Reservation, we  have  planned  a 
canoe  runway  and  the  necessary  landings  and  takings  at 
Newton  Lower  Falls,  and  in  connection  with  Messrs.  Hart- 
well,  Richardson  &  Driver  a  public  boat  house,  proposed  to 
be  erected  on  the  reservation  at  Moody  Street,  Waltham, 
by  the  proprietor  of  a  former  boat  house  at  this  point. 
We  have  directed  the  dredging  of  a  shallow  cove  near  the 
Auburndale  Bridge,  materially  improving  the  boating  condi- 
tions there ;  have  consulted  with  the  managers  of  the  River- 
side Recreation  Grounds  as  to  their  improvements  affecting 
the  river  and  as  to  rearrangements  of  boundary  and  rights 
of  way;  and  have  made  plans  for  an  abandonment  to  the 
Waltham  Canoe  Club,  to  provide  for  an  addition  to  their 
building.  For  the  section  between  Galen  Street  and  North 
Beacon  Street,  Watertown,  a  distance  of  one  mile,  we  have 
made  complete  grading  plans  for  a  driveway  and  walk,  and 
these  plans  are  now  being  carried  out  under  the  direction  of 
the  Engineering  Department.  For  the  space  between  the 
driveway  and  the  shore  additional  grading  plans  are  now  in 
course  of  preparation. 

In  consultation  with  the  Engineer,  we  advised  as  to  the 
work  of  constructing  a  trunk  sewer  of  the  city  of  Newton 
through  the  Hemlock  Gorge  Reservation.  It  was  possible 
so  to  contrive  the  work  as  to  do  no  serious  damage  to  the 
picturesque  landscape  of  this  locality. 
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In  conDection  with  the  Neponset  River  Reservation,  the 
only  matters  calling  for  our  attention  daring  the  year  were 
an  abandonment  of  land  to  the  New  York,  New  Haven  & 
Hartford  Railroad,  to  avoid  undue  interference  with  their 
projected  improvements,  and  a  proposed  extension  of  Water 
Street,  Hyde  Park,  across  the  river  through  the  reservation 
to  Milton  Street.  In  regard  to  both  of  these  objects  we 
prepared  plans  after  conference  with  those  interested,  and 
in  the  case  of  the  latter  made  several  alternative  plans. 

For  the  Mystic  River  Reservation  we  have  prepared  for 
the  Engineer,  as  a  basis  for  his  estimates  of  construction, 
preliminary  plans  with  grades,  showing  the  principal  con- 
structive features  that  will  be  required  in  the  improvement 
of  the  reservation. 

Beach  Reservations. 

Mainly  as  a  basis  for  the  guidance  of  the  Commission  in 
the  work  of  needful  temporary  repairs  and  improvements  at 
Nantasket  Beach,  we  have  made  studies  for  a  general  plan 
for  its  ultimate  improvement,  and  are  proceeding  to  the  com- 
pletion of  such  a  plan.  Using  these  studies  as  a  guide,  we 
have  advised  the  Commission  and  its  architects,  Messrs. 
Stickney  &  Austin,  as  to  the  location,  grade  and  character 
of  several  small  buildings,  and  as  to  the  temporary  improve- 
ment of  their  surroundings. 

lu  pursuance  of  the  act  of  Legislature  calling  upon  the 
Commission  for  a  report  on  a  bath-house  for  Nahant  Beach, 
we  were  called  upon  to  consult  with  Messrs.  Stickney  & 
Austin  in  the  preparation  of  a  plan.  We  have  submitted 
a  preliminary  plan  for  the  location,  approaches,  surround- 
ings and  grades  for  such  an  establishment  as  seemed  fitted 
to  the  probable  needs  of  the  locality,  and  the  architects  are 
now  preparing  the  plans  for  the  building. 

Parkways. 

A  revision  of  our  previous  plan  for  Balster  Brook  Park- 
way from  Paul's  Bridge  to  the  Blue  Hills  was  made  in  order 
to  reduce  the  cost  as  to  portions  and  to  conform  the  lines  to 
the  wishes  of  those  who  had  proposed  to  give  land  for  the 
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connectioD ;  and  we  took  advantage  of  the  opportunity  to 
restudy  and  improve  the  design  in  other  respects. 

The  construction  of  the  Metropolitan  Sewer  through  a 
portion  of  Furnace  Brook  Parkway  called  for  advice  from 
us  as  to  its  location  and  grade.  A  plan  was  made  for  an 
abandonment  at  Eaton's  Pond,  and  new  alternative  plans 
were  prepared  for  taking  lines  for  the  parkway  east  of  Han- 
cock Street  and  near  Merrj^mount  Park,  Quincy. 

The  construction  of  Mattapan  Bridge  on  the  Blue  Hill 
Parkway  has  called  for  some  supervision  by  us,  in  order  to 
insure  a  proper  adjustment  between  the  surroundings  and 
the  bridge  ;  and  the  plans  for  the  southern  part  of  the  same 
parkway  were  restudied  in  connection  with  the  road  plan  for 
the  Blue  Hills  Reservation. 

On  Fresh  Pond  Parkway,  Mystic  Valley  Parkway  and 
Revere  Beach  Parkway  a  considerable  number  of  minor 
matters  have  required  our  attention  during  the  year,  in  con- 
nection with  maintenance,  construction  and  planting. 

As  to  the  proposed  new  bridge  across  the  Mystic  River  on 
the' Middlesex  Fells  Parkway,  we  have  been  in  consultation 
with  the  Engineer,  and  have  prepared  plans  for  the  location 
of  the  bridge  and  the  revision  of  the  adjacent  portions  of  the 
parkway  and  its  junction  with  the  Revere  Beach  Parkway 
and  the  Mystic  River  Reservation. 

To  sum  up  statistically,  we  have  prepared  during  the 
year  54  studies,  36  preliminary  general  plans,  44  construc- 
tion plans  and  sections,  8  architectural  or  engineering  details 
and  17  planting  plans,  and  have  submitted  55  written  reports. 

Respectfully  submitted, 

OLMSTED  BROTHERS. 

Dec.  1, 1901. 
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ENGINEER'S  REPORT. 


Hon.  William  B.  db  las  Cabas, 

Chairman^  Metropolitan  Park  Commission, 

Sir:  —  I  herewith  present  my  seventh  annual  report, 
enumerating  the  work  of  the  Engineering  Department  for 
the  year  ending  Nov.  1,  1901. 

The  force  employed  has  been  reduced  at  times  during  the 
year,  following  closely  the  requirements  made  upon  the  de- 
partment. The  number  at  the  beginning  of  the  year  was 
33,  and  at  the  end  22  ;  average  for  the  entire  year,  30.  The 
different  classes  of  work  have  been  in  charge  of  the  follow- 
ing division  engineers :  — 

Construction, John  R.  Rablin. 

Surveying, David  A.  Ambrose. 

Drafting, Louis  V.  Foster. 

The  total  cost  of  conducting  the  department  has  been  as 
follows :  — 

Services, 125,845  88 

Equipment, 98  52 

Operating  expenses, 1,847  86 

Total 127.791  76 

Construction  and  maintenance  work,  done  under  the  super- 
vision of  the  department,  has  amounted  to  $182,742.91. 

An  appraisal  of  the  property  in  charge  of  the  department, 
omitting  the  value  of  maps,  plans,  notes  and  records,  is  as 
follows :  — 

Equipment :  - 

Offices f2,121  00 

Surveying  and  drawing  instruments,    .        .  2,980  00 

Miscellaneous, 65  00 

15.116  00 

Supplies :  — 

General, 1,257  00 

Total $6,878  00 
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There  has  been  received  during  the  year  $139  from  the 
sale  and  rent  of  surveying  instruments,  and  repairs  have 
amounted  to  $123. 

Details  are  given  in  the  following  parkway  and  reserva- 
tion sections,  and  in  the  tables  appended  :  — 

Parkways. 

Balster  Brook,  —  This  parkway  has  been  suggested  as  an 
alternative  route  for  the  Neponset  River  Parkway  from 
Paul's  Bridge  to  the  Blue  Hills  Reservation.  Additional 
topographical  surveys  have  been  made  in  connection  with 
the  studies  of  the  Landscape  Architects. 

Blue  Hills  Parkway,  —  Preliminary  arrangements  for 
the  new  bridge  across  the  Neponset  River  at  Mattapan 
Square  were  completed  early  in  the  summer.  These  com- 
prised the  adoption  of  plans  and  completion  of  terms  with 
the  city  of  Boston,  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  and  private  owners,  relative  to  takings  in 
Mattapan  Square  and  of  lands  for  changes  in  the  Mattapan 
railroad  station  grounds.  The  plans  adopted  provide  for 
the  extension  of  the  parkway,  of  the  full  width  of  130  feet, 
northerly,  towards  Boston,  across  the  raceway  to  the  pro- 
posed bridge.  The  total  length  of  the  bridge  and  curving 
wing  walls  will  be  175  feet,  with  a  clear  width  of  80  feet 
over  the  arches.  There  will  be  three  arches  for  the  river, 
one  of  50-foot  span  and  two  of  14-foot  span  each.  The 
raceway  will  be  carried  across  the  parkway  through  a  cul- 
vert with  an  arch  of  20-foot  span.  The  entire  masonry  con- 
struction will  be  of  concrete  faced  with  granite,  the  arches 
reinforced  with  arched  steel  ribs  on  the  system  known  as 
Melan  construction.  A  circular  drain,  &\  feet  in  diameter, 
built  by  the  city  of  Boston,  will  have  an  outlet  through  the 
northerly  abutment.  The  increase  in  area  of  opening  over 
that  of  the  present  bridge  will  be  40  per  cent.,  or,  by  ex- 
cavating under  the  14-foot  relief  arch,  53  per  cent.  The 
present  bridge  has  a  clear  roadway  of  22  feet ;  the  new^  one 
wili^Uve  56  feet.  The  present  walks  are  each  6^  feet ;  the 
new  ones,  12  feet. 

Proposals  for  construction  were  received  May  13,  1901, 
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OD  specifications  for  the  Melan  system,  but  allowing  the  sub- 
mission of  proposals  on  other  systems,  from  the  following :  — 

Melan  system :  — 

National  Contracting  Company,  New  York,     .        .  $62,606  00 

Patrick  McGovem,  Boston, 47,744  60 

Taylor,  Carr  &  Andrews,  Boston,     !        .        .        .  46,576  40 

O'Hern  &  Berrigan,  Rumford  Falls,  Me.,         .        .  44,800  00 

Thacher  system :  — 

O'Hern  &  Berrigan,  Rumford  Falls,  Me ,         .        .  45,900  00 

Ransome  system :  — 

Patrick  McGovern,  Boston, 46,494  60 

The  contract,  No.  53,  was  awarded,  June  12,  to  O'Hern 
&  Berrigan  for  the  Melan  system.  Work  began  July  17, 
1901,  and  will  be  completed  early  in  the  summer  of  1902. 
The  contract  was  transferred  by  the  contractors,  with  the 
consent  of  the  Commission,  Sept.  18,  1901,  to  H.  A.  Hans- 
com  Company  of  Boston.  The  total  estimated  cost,  accord- 
ing to  vouchers  of  this  department,  to  Nov.  1,  1901,  has 
been  as  follows  :  — 

Construction,  including  royalty,        ....     1^,458  60 

Incidental  expenses, 71  06 

Engineering  and  inspection, 1,066  65 

Total $7,696  20 

Repairs,  costing  $388.50,  were  made  to  the  old  bridge 
across  the  Neponset  River  before  its  care  and  maintenance 
were  transferred  to  the  contractors.  The  New  York,  New 
Haven  &  Hartford  Railroad  Company  began  July  9,  1901, 
on  the  new  station  grounds. 

The  Metropolitan  Water  and  Sewerage  Board  has  built  a 
sewer  across  the  parkway  at  Brook  Road  under  a  satisfac- 
tory arrangement  with  the  Commission.  Construction  plans 
are  being  made  from  Canton  Avenue  to  the  Harland  Street 
Entrance  of  the  Blue  Hills  Reservation. 

Fresli  Pond.  —  A  brick  walk  has  been  laid  on  Brattle 
Street,  crossing  the  parkway.  A  short  length  of  drain  has 
been  built  to  conduct  water  away  from  a  spring.  After  the 
winter  some  repairs  were  made  to  the  roadway  surface,  the 
contractor  for  the  parkway,  by  agreement,  doing  part  of 
the  work. 
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Furnace  Brook.  —  A  taking  plan  has  been  made  for  an 
extension  from  Newport  Avenue  to  Hancock  Street,  and  con- 
struction plans  completed.  A  topographical  survey  has  been 
made  for  studies  between  Hancock  Street  and  the  Quincy 
Shore  Reservation. 

The  line  of  the  high-level  sewer  has  been  designed  by  the 
Metropolitan  Water  and  Sewerage  Board  to  be  built  in  a 
portion  of  the  section  between  Newport  Avenue  and  Adams 
Street,  for  a  distance  of  2,400  feet.  The  location  and  manner 
of  doing  the  work  have  been  approved.  The  surplus  from 
the  trench  is  to  be  placed  on  location  of  proposed  parkway 
drive. 

Middlesex  Fells  Parkway.  —  Drainage  improvements  were 
made  in  March,  1901,  on  Fellsway  West,  at  the  corner  of 
Fulton  Street,  Medford.  An  entrance  to  Fellsway  East  for 
a  street  on  the  Dexter  estate.  Maiden,  was  made  between 
April  15  and  April  30,  1901.  Incidental  to  this  work  were 
some  changes  in  drains,  made  necessary  to  remove  an  outlet 
from  private  land.  The  total  cost,  including  engineering, 
inspection  and  incidental  expenses,  was  $731.31. 

Plans  are  being  prepared  for  a  new  pile  bridge,  to  connect 
the  Somerville  and  Medford  sections  of  Fellsway,  and  to 
replace  the  old  Wellington  Bridge. 

In  October  of  this  year  the  bridge  over  the  Medford  Branch 
Railroad  was  resheathed  with  3-inch  kyanized  spruce  under 
direction  of  the  Superintendent. 

Mystic  Valley,  —  The  work  of  grading  Manchester  Field, 
in  Winchester,  noted  in  my  last  report  as  begun  Oct.  18, 
1900,  was  continued,  under  contract  No.  52,  until  Dec.  15, 
1900;  was  resumed  May  25,  1901,  by  day  work,  under 
direction  of  the  Superintendent,  and  finished  July  15,  1901. 
The  total  cost  to  date,  omitting  labor  under  direction  of  the 
Superintendent,  but  including,  in  item  for  engineering,  cost 
of  all  services  rendered  by  this  department,  has  been  as 
follows :  — 

Labor  and  tools,  Contract  No.  52,     .        .                .  |6,042  30 

Furnishing  of  loam, 6,726  78 

Incidentals, 115  86 

Engineering  and  inspection, 784  80 

Total f  12,619  24 
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Proposals  were  received  Oct.  8,  1901,  for  building  a 
wooden  foot  bridge,  140  feet  long  and  8  feet  wide,  across 
the  Aberjona  River  and  an  island  at  the  southerly  end  of 
Manchester  Field.  The  lowest  proposition,  that  of  J.  J. 
Flynn,  for  $1,190,  was  accepted.  This  work  is  in  progress, 
and  is  to  be  finished  this  year.  Changes  in  gutter  and  edge- 
stone  at  the  corner  of  the  northern  extension  of  the  parkway 
and  Walnut  Street  were  finished  Nov.  23,  1900,  at  a  cost 
of  $70.70.  The  town  of  Winchester  has  constructed  a  sewer, 
between  Lloyd  Street  and  Cutting  Street,  under  a  license 
from  the  Commission. 

Nahant  Beach. — A  topographical  survey  of  this  parkway, 
including  levels  on  beaches,  has  been  made  over  an  area  of 
202  acres. 

Revere  Beach  Parkway. — This  parkway  is  well  advanced 
towards  completion  for  a  distance  of  4.17  miles,  from  the 
Charles  Eliot  Circle,  of  the  Revere  Beach  Reservation,  across 
Revere  and  Chelsea,  to  Main  Street,  Everett,  except  for  about 
1,000  feet  at  the  crossing  of  the  Eastern  Division  of  the 
Boston  &  Maine  Railroad  at  the  Revere  station.  This  cross- 
ing of  the  railroad  is  to  be  made  in  connection  with  the 
elimination  of  the  grade  crossing  of  Winthrop  Avenue.  The 
work  is  expected  to  be  done  in  1902. 

Proposals  were  received  April  22,  1901,  for  surfacing  and 
other  work,  from  Mill  Street  to  Washington  Avenue,  and 
from  Everett  Avenue  to  Main  Street,  from  the  following :  — 


National  Contracting  Company,  New  York, 

Jones  &  Meelian,  Boston, 

The  C.  H.  Eglee  Company,  Boston, 

Patrick  McGovern,  Boston, 

A.  J.  Wellington,  Boston, 

Coleman  Brothers,  Charlestown,     . 


1240,210  26 
179,074  26 
167,486  40 
116,987  10 
114,706  60 
113,106  60 


The  contract,  No.  54,  was  awarded  to  Coleman  Brothers. 
Work  began  April  30,  1901,  and  is  still  in  progress.  To 
this  contract  has  been  added  the  construction  of  the  por- 
tion between  Washington  Avenue  and  Everett  Avenue,  mak- 
ing the  aggregate  bid  $124,849.  The  estimated  value  of 
work  performed  under  this  contract  to  Nov.  1,  1901,  was 
$105,454.55. 
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Proposals  were  received  May  20,  1901,  for  building  from 
the  junction  of  the  parkway  with  Winthrop  Avenue  to  Mill 
Street,  from  the  following,  omitting  the  crossing  of  the  rail- 
road at  Revere  station  :  — 


Patrick  McGovern,  Boston, 
A.  J.  Wellington,  Boston, 
The  C.  H.  Eglee  Company,  Boston, 
Rowe  &  Hall,  Boston,      ... 
Richard  Falvey,  Somerville,    . 
John  H.  McCusker,  Waltham, 
Coleman  Brothers,  Charlestown,     . 
McCarthy  &  Gill,  Somerville, 


$55,785  75 
54,433  75 
52,351  75 
51,707  50 
48,985  25 
44,687  25 
44,022  00 
41,973  00 


This  contract,  No.  55,  was  awarded  to  McCarthy  &  Gill. 
Work  began  June  3,  1901,  and  is  still  in  progress.  The 
estimated  value  of  work  performed  under  this  contract  to 
Nov.  1,  1901,  was  $31,324.02. 

These  two  contracts  will  be  completed  early  in  the  spring 
of  1902.  The  total  cost  of  construction  and  maintenance  on 
the  whole  parkway,  according  to  vouchers  of  this  depart- 
ment, has  been  as  follows  :  — 

Previously  reported :  — 

Construction, 1239,568  51 

Engineering  and  inspection,  ....  12,467  53 

1252,086  04 

Year  ending  Nov.  1, 1901 :  — 

Construction, $189,825  39 

Incidentals, 821  51 

Engineering  and  inspection,  ....  4,581  99 

144,228  89 

Total, 1896,264  98 

The  crossing  of  Everett  Avenue  by  the  parkway  necessi- 
tates the  raising  of  the  grade  of  the  street  4  feet  in  Chelsea 
and  Everett.  An  arrangement  has  been  made  for  this  work 
to  be  done  by  the  two  cities,  and  paid  for  from  the  funds  for 
the  parkway.  The  city  of  Everett  has  built  a  large  drain  in 
the  parkway,  between  Second  Street  and  Everett  Avenue, 
with  an  outlet  into  tidal  water.  A  portion  of  the  cost  of 
this  drain  is  to  be  paid  for  from  the. parkway  appropriation, 
as  it  provides  for  parkway  drainage  for  a  distance  of  5,000 
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feet  from  County  Road  to  Gladstone  Street.  The  Metro- 
politan Water  and  Sewerage  Board  has  constructed  a  sewer 
crossing  the  parkway  in  Chelsea  near  the  Revere  boundary. 
The  Revere  Water  Company,  under  license  from  the  Com- 
mission, has  laid  a  6-inch  water  main  for  a  distance  of  715 
feet,  between  Pratt's  Court  and  Stowers  Street.  The  city  of 
Chelsea  has  laid  water  pipes  and  sewers  in  the  parkway, 
between  Bassett  Street  and  Orange  Street.  A  system  of 
sewers,  prepared  by  the  city  engineer,  for  that  portion-  of 
parkway  under  construction  in  Everett,  has  been  approved, 
and  in  conformity  therewith  the  city  has  built  a  sewer  on  the 
northerly  side  from  Spring  Street  to  Ferry  Street. 

Three  proposals  were  received  Oct.  25,  1901,  for  refloor- 
ing  the  Beachmont  Bridge,  over  the  Boston,  Revere  Beach 
&  Lynn  Railroad ;  and  the  lowest,  that  of  Joseph  Ross, 
$655.20,  was  accepted.  This  work  has  been  finished,  and 
consisted  in  replacing  the  two  courses  of  oak  planking  with 
hard-pine  plank  in  the  deck,  and  spruce  in  the  sheathing, 
course. 

The  completion  of  construction  plans  from  Main  Street, 
Everett,  to  Middlesex  Fells  Parkway  and  the  Mystic  River 
Reservation,  Medford,  a  distance  of  about  a  mile,  await  the 
adoption  of  details  of  lading  out. 

Reservations. 

Beavei*  Brook,  —  Trapelo  Road  in  Waltham  has  been  built 
to  its  full  width  of  49^  feet  by  the  Concord  &  Boston  Street 
Railway  Company,  under  the  conditions  of  their  franchise 
from  the  city.  A  retaining  wall  has  been  built  along  the 
reservation  and  tracks  laid  close  to  the  northerly  line  of  the 
street,  and  the  railway  is  in  operation  down  to  the  Belmont 
town  line. 

Blue  Hills  Reservation,  —  A  topographical  survey  has 
been  made  of  85  acres  in  the  Henry  L.  Pierce  devise,  leav- 
ing about  615  acres  still  to  be  surveyed.  Construction  plans 
are  being  prepared  for  the  Harland  Street  Entrance,  as  an 
extension  of  the  Blue  Hills  Parkway.  The  main  drive  in 
this  entrance,  from  the  terminus  of  the  parkway,  will  be  .72 
of  a  mile  long,  and  the  boundary  road  on  the  westerly  side 
.81  of  a  mile  long. 
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Charles  River.  —  The  boundary  road  from  Washington 
Street,  Newton  Lower  Falls,  to  Boylston  Street  and  Hem- 
lock Gorge  Reservation,  Newton  Upper  Falls,  has  been 
finished  by  Walter  Chesley  under  Contract  No.  51.  The 
cost,  including  engineering  and  inspection,  was  $2,488.08. 
This  is  a  narrow  road  of  the  simplest  construction,  is  1.78 
miles  long,  and  forms  a  ready  means  of  access  to  this  section 
and  a  valuable  connection  between  Newton  Lower  Falls  and 
Newton  Upper  Falls  and  the  Hemlock  Gorge  Reservation. 

Proposals  were  received  July  15,  1901,  for  building  the 
Charles  River  Road  in  Watertown,  from  North  Beacon  Street 
to  Riverside  Street,  ranging  from  $56,748.70  to  $100,082.50. 
The  amount  available  for  construction  being  insufficient,  ac- 
cording to  the  canvass,  all  bids  were  rejected.  The  principal 
item  of  cost  was  the  large  expense  of  obtaining  filling  material 
by  the  proposed  plans  for  dredging  and  improving  the  bed  of 
the  river.  A  modification  of  the  plans  resulted  in  the  sub- 
mission to  the  Commission  of  the  following  proposals,  Aug. 
7,  1901:  — 

NawD  &  Brock,  Boston, 1^5,57150 

T.  Stuart  &  Son,  Newton 50,747  40 

Jeremiah  Sullivan,  Cambridge,         ....  49,638  40 

Coleman  Brothers,  Charlestown,       ....  49,249  50 

The  contract.  No.  56-A,  was  awarded  to  Coleman  Broth- 
ers, with  reservations  allowing  such  modifications  as  will 
keep  the  total  cost  within  the  limits  of  the  appropriation.. 
The  work  began  Aug.  17,  1901,  and  is  still  in  progress. 
The  length  of  the  road  will  be  .97  of  a  mile. 

The  total  estimated  value  of  work  done  under  this  con« 
tract  to  Nov.  1,  1901,  has  been  as  follows  :  — 

Construction,     . 111,634  00 

Incidentals, 60  25 

Engineering  and  inspection, 427  15 

Total, f  12,121  40 

The  city  of  Boston  is  constructing  an  extension  of  Brooks 
Street  across  the  Charles  River  Reservation  from  Faneuil 
station  to  North  Beacon  Street.     This  is  on  a  right  of  way 
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granted  the  city  by  the  Commission,  with  certain  stipulations 
as  to  manner  of  construction.  The  marsh  area  between 
Brooks  Street,  Boston  &  Albany  Railroad  and  North  Beacon 
Street  has  been  partially  regraded  with  surplus  earth  from 
the  street  work,  at  a  small  expense  for  the  spreading. 

A  topographical  survey,  over  an  area  of  150  acres,  has 
been  made  of  the  sections  of  the  reservation  along  the  lower 
portions  of  the  river  shores.  Plans  have  been  made  for  a 
proposed  canoe-way  at  Cordingly  Mills,  Newton  Lower 
Falls.  Loam  left  over  from  the  construction  of  Fresh  Pond 
Parkway,  to  the  amount  of  1,365  cubic  yards  and  at  an 
expense  of  $556.25,  has  been  carted  to  the  Speedway. 

Hemlock  Gorge.  —  A  sewer  is  being  built  by  the  city  of 
Newton  through  this  reservation,  from  Boylston  Street  to 
Elliot  Street,  as  an  extension  of  the  city's  system.  This 
work  is  being  done  under  a  permit  from  the  Commission, 
and,  although  the  sewer  extends  the  entire  length  of  the 
reservation,  the  work  is  being  carefully  done  without  marring 
any  of  the  natural  beauties  of  the  region. 

Lynn  Shore.  —  Some  slight  repairs  have  been  made  to 
the  wooden  bulkheads  protecting  the  shore ;  but  they  are 
nearly  all  past  repairing,  and  broken  away,  and  the  ocean  is 
making  serious  inroads  into  the  high  bank  which  extends  the 
entire  length  of  the  reservation.  Construction  plans  for  the 
treatment  of  this  shore  front  have  been  prepared. 

Middlesex  Fells  Reservation. — The  boundary  road  lead- 
ing to  the  reservation  from  Winthrop  Street,  Medford,  along 
the  easterly  side  of  the  Whitmore  Brook  Entrance,  was 
finished,  under  contract  No«  50-A,  June  30,  1901.  This 
road  is  .81  of  a  mile  long,  20  feet  in  width,  and  finished  with 
a  gravel  surface.  Its  comparatively  large  cost  has  been  due 
to  the  nature  of  the  country  in  which  it  has  been  built.  The 
total  cost  of  construction,  according  to  vouchers  of  this  de- 
partment, has  been  as  follows :  — 

Construction, JIO.UZ  17 

Incidentals, 134  97 

Engineering  and  inspection, 2,170  57 

Total, fl2,462  71 
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The  reservoir  on  Bear  Hill,  with  connecting  pipe  lines,  has 
been  under  construction  by  the  Metropolitan  Water  and 
Sewerage  Board. 

NantcLsket  Beach.  —  Lines  and  grades  have  been  given  at 
various  times  for  some  grading  and  building  improvements. 

Neponset  JRiver  Reservation.  —  The  entrance  to  Edgewater 
Drive,  from  River  Street,  near  Mattapan  Square,  has  been 
roughly  graded  across  reservation  land  by  private  parties, 
under  permit  from  the  Commission. 

Quincy  Shore, — Preliminary  steps  have  been  taken 
towards  arranging  for  a  plan  of  a  proposed  bridge  over 
the  railroad  at  Atlantic  Street  in  Quincy. 

Revere  Beach  Reservation.  —  A  topographical  survey  has 
been  made  of  the  shore  between  Revere  Beach  and  Winthrop 
Beach,  over  an  area  of  141  acres.  This  survey  has  been 
made  in  such  manner  that  changes  in  the  conformation  of  the 
shore  and  beaches  can  be  determined. 

Wiiithrop  Shore.  —  The  winter  storms  have  several  times 
washed  sand  and  gravel  on  to  portions  of  the  Winthrop 
Shore  Drive,  but  without  injury  to  the  roadway  surfacing. 
The  surfacing  material  has  been  washed  out  on  portions  of 
the  promenade.  It  would  be  advisable  to  have  the  prome- 
nade surfaced  with  a  material  which  will  resist  the  wash  and 
protect  the  backing  of  the  sea  wall. 

Wooden  steps,  with  landing  placed  on  iron  brackets,  have 
been  built  down  to  the  beach  from  the  high  wall  near  the 
bridge  over  the  railroad.  These  were  completed  June  18, 
1901,  and  cost  $137.  The  fence  on  sea  wall  is  especially 
subject  to  rusting,  and  in  October,  1901,  was  given  two 
coats  of  paint,  under  direction  of  the  Superintendent.  An 
entrance  to  the  drive  has  been  built  by  the  town  for  Forrest 
Street. 

Adjoining  the  southerly  end  of  Winthrop  Shore  Reserva- 
tion is  Great  Head,  a  high  cliff,  95  feet  above  mean  high 
water  and  composed  of  coarse  drift.  This  department  made 
a  topographical  survey  of  this  headland  in  1900.  The  sec- 
ond report  of  United  States  Commissioners  on  the  condition 
of  Boston  harbor,  made  in  1860,  mentions  that  the  upper 
edge  of  this  bluff  seems  to  have  been  washed  away  65  feet 
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since  the  survey  of  1847.  Comparing  the  sarvey  made  for 
this  report  of  1860  and  our  survey  of  1900,  we  find  there 
has  been  a  further  wearing  away  of  50  feet. 

General. 

Topographical  surveys  have  been  made  during  the  year  of 
660  acres.  The  total  area  represented  by  taking  plans  and 
plans  of  conveyance  to  the  Park  System ,  irrespective  of 
action  taken  thereon  by  the  Commission,  is  40  acres ;  and 
by  abandonment  plans,  36  acres.  Boundaries  have  been 
permanently  marked  by  234  stone  bounds,  iron  bolts  and 
drill  holes  in  ledges.  Engineering  and  inspection  incidental 
to  actual  construction  and  maintenance,  omitting  travelling 
and  other  incidental  expenses,  has  averaged  5.35  per  cent. 

The  following  tables  are  appended  to  this  report :  — 

Table  1.  Lengths  of  parkways. 

Table  2.  Sumroary  of  plan  work. 

Table  3.  Summary  of  vouchers. 

Table  4.  Summary  of  cost  of  engineering. 

Table  5.  Prices  for  items  of  copstruction. 

Respectfully  submitted, 

WM.  T.  PIERCE, 

Engineer, 
Bbc.  1, 1901. 
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Table  1.  — Length  of  Parkways,  corrected  to  Dec.  2, 1901. 


DESCRIPTION. 

Cooitrac- 

tion 

completed 

(Mllee). 

Under  Con- 

■traoUon 

(Miles). 

Benuinder 
(MJlee). 

Totals 
(Miles). 

Blue    Hills:    Mattapan  Square   to 
Harland  Street  Entrance  of  Blue 
Hills   Reservation,   Boston    and 
Milton,  .        .        .        . 

Fresh  Pond :  Mount  Auburn  Street 
to  Huron  Avenue,  Cambridge,     . 

Furnace  Brook :  Hancock  Street  to 
Blue  Hills  Reservation,  Quincy,  . 

Lynnway:  Revere  Beach  Reserva- 
tion to  northerly  side  of  Saugus 
River,  Revere  and  Lynn, 

Middlesex  Fells :  Broadway  to  Mid- 
dlesex Fells,  Somerville,  Medford 
and  Maiden, 

Mystic  Valley :  High  Street  to  Mid- 
dlesex Fells  Reservation,  Medford 
and  Winchester,    .... 

• 

Nahant  Beach :  Lynn  line  at  Wash- 
ington  Street   to    Spring  Rood, 
Nahant, 

Neponset  River :  junction  of  River 
Street  and  Damon  Street  to  Milton 
Street,  Hyde  Park  and  Milton,     . 

Revere  Beach :  Revere  Beach  Reser- 
vation to  Middlesex  Fells  Parkway 
and  Mystic  River  Reservation,  Re- 
vere, Chelsea,  Everett  and  Med- 
ford,       

1.47 
.52 

4.32 
2.90 

.36 

.08 

3.81 

.78 

2.54 
.69 
.28 

2.23 
1,12 

1.07 

2.28 

.52 

2.54 

.69 

4.60 

2.90 

2.28 

1.12 

5.24 

Totals, 

9.57 

3.89 

8.66 

22.12 
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Table  2.  — Summary  of  Maps  and  Plans  prepared  during  Tear 
ending  Nov.  2, 1901,  omitting  Blue  and  Other  /Vityte. 
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IS 
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8 
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8 

181  00 
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80  996*8$ 

$98  90 

26  59 

180  35 

21  00 
43  91 

9 

8 
8 
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«0 

156  10 
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8 
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80 

8 

8 
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o 
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$1,807  49 
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Table  No.  5.  —  Prices  paid  for  Principal  Items  of  Construction. 


CONTRACT  No. 


Draint. 

8.lDch  Tltrifled  pipe  (llDeflJ  foot),  . 

lO.ineh  TUrifled  pipe  (lineal  foot),  . 

12.lnob  yltrifled  pipe  (lineal  foot).  . 

15.ineb  ▼Itrifled  pipe  (lineal  foot),  . 

18.lnch  Tltrifled  pipe  (lineal  foot),  . 

30.1nch  vitrified  pipe  (lineal  foot),  . 

34-lneliTltrifled  pipe  (lineal  foot),  . 

80.1neh  vltrifled  pipe  (lineal  foot),  . 

8.inch  yltrifled   pipe  nnderdraln  (lineal 
foot), 


Fnrnlahlng  and  eettlng  (lineal  foot), 

Fencet. 
Wooden,  two  rail  (lineal  foot), . 
Wooden,  one  rail  (lineal  foot), . 

Grading, 
Earth  excavation  (onblo  yard), . 
Earth  fllilng  (cubic  yard), . 
Rook  excavation  (cubic  yard),  . 

Outter; 
Vitrified  brick  paved  (equare  yard), 
Cobble-etone  paved  (square  yard),    . 

ifatonrif. 
Brick  (cubic  yard),     . 
First  class  stone  (cubic  yard),  . 
Rubble,  dry  (cubic  yard),  . 
Rubble,  pointed  (cubic  yard),    . 
Rubble,  in  mortar  (cubic  yard), 
Concrete,  Portland  cement  (cubic  yard). 

Surfacing, 

Broken  stone  (square  yard),      . 

Gravel  roadway  (square  yard). 

Gravel   roadway,   including    furnishing 
(square  yard),  .... 

Gravel  walk  (square  yard). 

Loam  (square  yard),  . 

Loam  (cubic  yard),     . 

Loam,  including  furnishing  (cubic  yard). 


Parkwatb. 


BLUS 
BILLS. 


$0  60 


1  00 


80 


1  76 


14  00 
40  00 


8  00 
700 


80 


20 


1  00 


BSTSBS  BSACH. 


M. 


$0  40 
40 
60 
76 
00 
1  00 


46 


1  15 


12 


10 

49 
1  76 
850 


2  00 


18  00 


8  60 


45 


21 

86 
1  01 


B«. 


$0  10 
27 
82 
60 
06 


\   1  25 


17 
18 


62 
1  76 


1  70 


1100 


46 


88 
21 

80 
87 


RaaiBTATioira. 


CHABLBS 
BIVBB. 


51. 


M-A. 


$1  60 


$0  40 

60 

76 

1  00 

1  00 

800 


80 

60 


13  00 


0  00 


28 


80 
00 


MIDDLI- 
8BZ 


M.A. 


$0  40 
62 


1  00 


70 


425 


00 


08 
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APPORTIONMENT  COMMISSION. 


COMMONWEALTH  OF  MASSACHUSETTS. 

SxTP&BMB  Judicial  Court. 
Suffolk  Coumtt.  In  Equity. 

IN  THE  MATTER  OF  THE  PETITION  OF  WILLIAM  B. 
DE  LAS  CAS  AS  et  aL,  METROPOLITAN  PARK  COM- 
MISSIONERS, PetUionera. 

Reservation  and  Report. 

This  is  a  petition  brought  by  the  Metropolitan  Park  Commis- 
sion, under  chapter  419  of  the  Acts  of  1899,  for  the  appointment 
of  Commissioners  to  determine  the  proportions  in  which  each  of 
the  cities  and  towns  of  the  Metropolitan  Park  District  shall  an- 
nually pay  money  into  the  treasury  of  the  Commonwealth  for  the 
first  period  of  five  years,  to  provide  for  the  interest  and  sinking 
fund  requirements,  as  estimated  by  the  treasurer  of  the  Common-  # 
wealth,  for  the  appropriations  and  loans  authorized  by  the  stat- 
utes referred  to  in  said  Act  of  1899,  and  to  meet  the  expenses  of 
maintenance  and  operation,  as  annually  authorized  by  the  General 
Court,  and  any  deficiency  in  the  estimates  and  payments,  as  found 
by  the  said  Treasurer,  and  to  return  their  award  into  this  court, 
as  provided  by  section  1  of  said  chapter. 

Upon  said  petition  the  Apportionment  Commissioners  were  ap- 
pointed, and  filed  an  award,  which  was  objected  to  by  several  of 
the  cities  and  towns  interested ;  this  award  was  accepted  by  a 
justice  of  this  court,  aud  the  case  reported  to  the  full  court. 

After  the  coming  down  of  the  opinion  of  the  full  court  (see 
William  B.  de  las  Casas  et  aZ.,  petitioners),  the  award  was  re- 
committed by  a  decree,  a  copy  of  which  is  hereto  attached. 

Thereafter  said  Apportionment  Commissioners  filed  a  supple- 
mental award,  of  which  a  copy  is  hereto  attached. 

The  case  came  on  for  hearing  before  me  on  motion  of  the 
Attorney-General  for  the  acceptance  of  said  award,  and  it  ap- 
peared that  the  award  was  objected  to  by  the  city  of  Newton,  the 
town  of  Milton  and  the  town  of  Brookline.  The  latter  town  filed  jk 
motion  to  recommit  the  award,  of  which  a  copy  is  hereto  attached. 
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I  was  of  the  opiDion  that  the  questiooB  ariBing  upon  the  motions 
of  the  Attoroey-General  and  of  the  town  of  Brookline  should  be 
reserved  for  the  consideration  of  the  fall  court ;  the  previous  re- 
port by  Mr.  Justice  Barker,  together  with  the  tables  and  schedules 
and  statements  annexed  thereto,  may  be  referred  to  and  treated 
as  a  part  of  this  report ;  and  in  the  consideration  of  the  questions 
arising  in  this  case,  the  full  court  may  assume  all  the  facts  and 
matters  stated  in  said  previous  report  to  have  been  found  by  me ; 
and  I  reserve  the  case  for  the  consideration  of  the  full  court,  such 
order  and  disposition  to  be  made  of  it  as  the  full  court  may  deem 
proper. 

WILLIAM  CALEB   LORING,  J.S.J.C. 

Mat  28,  1901. 


COMMONWEALTH  OP  MASSACHUSETTS. 

SuFKBME  Judicial  Court. 
Suffolk,  bs.  In  Equity. 

IN  RE  WILLIAM  B.  de  las  CASAS   et  als,,   METROPOL- 
ITAN  PARK   COMMISSIONERS,  Petitioners. 

Decree. 

And  now,  after  the  filing  of  the  rescript  from  the  Supreme 
Judicial  Court,  this  cause  came  on  to  be  h^ard  upon  the  motions 
of  the  town  of  Brookline,  the  city  of  Newton  and  the  city  of  Cam- 
bridge, for  the  recommittal  of  the  award  of  said  Commissioners ; 
and  after  hearing  counsel  for  said  town  of  Brookline  and  counsel 
for  the  said  petitioners,  — 

It  is  ordered,  adjudged  and  decreed  that  said  award  be  re- 
committed to  said  Commissioners,  with  instructions  to  report  the 
grounds  of  their  determination  in  such  form  as  to  enable  the  court 
to  determine  whether  the  award  rests  entirely  on  correct  pro}x>si- 
tions  of  law. 

By  the  court, 

JOHN  NOBLE, 

Clerk, 
Maroh  12,  1901. 


SUPPLEMENTAL  AWARD. 

Pursuant  to  the  order  of  court  of  March  12,  1901,  and  as  a 
supplement  to  their  award  heretofore  filed,  the  Commissioners  of 
Apportionment  appointed  in  said  cause  now  make  the  following 
report  of  the  grounds  of  their  determination  :  — 
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At  the  bearing  before  us  it  was  claimed  by  certain  municipali- 
tieB  that  we  should  assess  by  population,  —  by  the  town  of  Brook- 
line,  that  we  should  deviate  from  the  ordinary  mode  of  valuation 
assessment,  and  make  the  apportionments  on  a  basis  of  population 
and  valuation  combined.  Such  a  deviation  is  important.  It  would 
increase  the  assessment  of  Weymouth  one-half  and  lessen  that  of 
Brookline  by  40  per  cent. 

Another  series  of  municipalities  claimed  that  valuation  should 
be  the  basis  of  apportionment.  The  method  by  population  either 
alone  or  in  combination  threatened  injustice  to  the  poor  and  popu* 
lous  towns  and  cities,  and  unduly  burdened  the  individual  tax 
payer  in  such  places  for  no  good  reason  shown  to  us  by  evidence 
or  argument. 

The  method  of  apportionment  by  valuation  had  also  danger  of 
injustice.  A  valuation  already  hypothecated  to  heavy  and  con- 
tinuous public  duty  is  not  worth  its  full  face  value  for  the  pur- 
poses of  this  cause.  Another  valuation,  which  easily  and  at  a  low 
rate  bears  its  existing  public  duties,  is  more  powerful. 

We  disapproved  assessment  by  population.  We  deviated  some- 
what from  an  assessment  by  valuation.  We  started,  however, 
with  that  method ;  the  same  was  affected  by  credits  and  debits, 
as  later  set  forth. 

Anticipations  of  Park  Expenditures, 

A  limitation  of  the  liability  of  the  city  of  Boston  to  .50  was 
made  by  law,  by  reason  of  previous  large  expenditures  by  that 
city  of  parks  and  driveways  open  to  the  public  and  especially 
available  to  the  town  of  Brookline  in  respect  to  Jamaica  Plain 
Reservation,  Muddy  Brook  Driveway,  the  Fenway,  Franklin  Park 
and  the  Arnold  Arboretum. 

Upon  careful  inquiry  into  the  facts,  this  limitation  commended 
itself  to  our  judgment,  in  respect  of  both  parks  and  boulevards. 
In  point  of  fact,  it  had  reduced  the  percentage  of  Boston  to  .50 
from  about  .62  of  its  proportion  on  strict  valuation  basis.  But 
certain  other  municipalities  had  an  equity  to  a  limitation  analogous 
to  that  allowed  to  the  city  of  Boston,  or  to  the  established  sewer 
system  of  Winthrop,  referred  to  in  158  Mass.  584.  Notably  the 
city  of  Cambridge  had  made  great  expenditure  in  similar  direction, 
and  to  a  percentage,  as  compared  with  its  valuation,  even  larger 
than  that  of  the  city  of  Boston  in  its  entire  park  system.  The 
town  of  Brookline  had  in  the  same  way  largely  anticipated  the 
Metropolitan  Park  Commission.  The  city  of  Lynn  had  already 
provided  for  the  public  the  splendid  Lynn  Woods,  of  about  two 
thousand  acres,  and  maintains  it. 
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Other  municipalities  had  done  more  or  less  in  the  same  direction. 
Equity  required  that  we  should  make  allowances  to  these  places,  as 
well  as  to  the  city  of  Boston ;  and  we  made  it,  in  corresponding 
ratios,  in  favor  of  Cambridge,  Bropkline,  Lynn,  Newton  and  other 
places  which  had  made  outlay  for  parks  that  could  properly  be 
deemed  part  of  a  Metropolitan  Park  system. 

Park  Betterments, 

Certain  towns  claimed  that  we  should  assess  such  betterments 
against  other  towns,  by  reason  of  their  alleged  proximity  to  some 
park  or  reservation. 

We  repeatedly  asked  the  counsel  representing  the  town  of  Brook- 
line,  and  others  representing  similar  views,  to  furnish  us  evidence 
why  and  to  what  extent  this  should  be  done,  and  were  furnished 
nothing  but  a  list  of  places  which  it  was  claimed  by  the  town 
of  Brookline  had  received  park  betterments.  We  made  similar 
request  of  a  city  solicitor,  who  was  making  the  same  claim. 
His  reply  was,  '^I  should  not  care  to  arouse  enmity  among  my 
brethren." 

It  was  not  shown  whether  proximity  or  car  facilities  were  more 
efficient  in  bringing  visitors  to  parks,  nor  whether  the  enjoyment 
was  by  carriage  parties  from  a  distance  or  by  foot  travel  from 
contiguous  towns,  nor  any  statistics,  data  or  evidence  as  to  whence 
came  or  where  resided  the  users  and  enjoyers  of  the  parks,  nor 
their  efifect  upon  real  estate. 

Municipalities  containing  parks  argued  for  credits  for  loss  of 
taxable  property,  and  claimed  that  there  was  no  evidence  making 
park  betterment  assessments  possible,  and  that  to  do  so  would  be 
guess-work.  This  claim  was  found  to  be  true.  The  subject  was 
left  so  completely  obscure  that  we  could  not  justify  any  named 
betterment  figures,  and  especially  could  not  name  the  grounds  for 
any  such  finding.     We  did  not  assess  any  park  betterments. 

Boulevard  Betterments. 

It  was  claimed  by  the  town  of  Brookline  and  certain  other  towns 
that  such  betterments  ought  to  be  assessed.  This  was  more  tan- 
gible and  practicable.  Those  great  roads  appreciated  real  estate 
values,  obviated  need  and  cost  of  town  ways,  etc.  The  assess- 
ment of  road  betterments  is  not  novel.  We  were  not  required  to 
discriminate  between  abutting  owners  and  the  township  containing 
them.  In  applying  our  apportionment  percentages  to  boulevard 
cost,  the  Commonwealth  was  by  law  to  pay  one-half  of  such  cost. 
The  city  of  Boston's  .50  would  cover  one-quarter,  and  the  residue 
one-quarter  would  devolve  on  the  Metropolitan  Park  District  (ex- 
clusive of  Boston) . 
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We  fonnd  that  an  equal  division  of  this  residue  between  town- 
ship and  district  was  fair  and  just,  and  we  assessed  one-eighth  of 
boulevard  cost  against  the  township  wherein  such  outlay  for  boule- 
vards (whole  or  fractional)  has  been  made. 

AUouHincea  to  Overburdened  Cities  and  Towns, 

As  stated  above,  the  word  ^^  valuation,"  as  a  test  of  strength  to 
bear  park  burdens,  is  not  satisfying.  It  may  be  already  pledged 
to  an  annual  charge  of  $19.60,  as  in  Braintree,  or  $20.50,  as  in 
Weymouth,  to  take  care  of  roads,  lighting,  police,  fire  protection, 
health,  sewers,  schools,  paupers,  etc.,  as  civilization  and  usage 
require  for  a  large  population,  and  with  little  property  per  capita. 
On  the  other  hand,  the  valuation  of  Nahant,  $6,557,070,  with  its 
population  of  865,  i.e.,  a  wealth  per  capita  of  $7,580  and  a  tax 
rate  of  $8  on  a  thousand,  pledged  for  comparatively  but  little,  in 
respect  of  duties  already  existing,  for  roads,  paupers,  schools, 
etc.,  is  stronger. 

Suggestions  were  made  to  us  concerning  an  alleged  tendency  of 
personal  wealth  towards  places  of  low  taxation  rates,  in  what  are 
sometimes  styled  ^'refuges  from  oppression."  It  is  a  perfectly 
legal  course  for  a  man  to  select  his  home  in  reference  to  such  a 
purpose,  as  well  as  for  purposes  of  health,  ocean  breezes,  con- 
tiguity of  friends,  etc.  It  does  not,  however,  follow  that,  because 
a  refuge  town  has  been  favored  with  immunity  from  high  taxation 
under  laws  regulating  town,  county  and  State  assessment,  it  is 
entitled  to  similar  immunity  in  respect  to  burdens  of  the  Metro- 
politan Park  District,  with  its  different  mode  of  assessing. 

Again,  the  valuation  of  Brookline  ($4,593  per  capita),  hypothe- 
cated to  existing  public  duties  to  the  extent  of  $10.20  on  a  thou- 
sand, cannot  justly  be  compared  in  mere  proportion  of  dollars 
with  that  of  Saugus  ($755  per  capita) ,  and  already  hypothecated 
to  annual  public  duties  to  the  extent  of  $19.80  on  a  thousand. 

A  thousand  dollars  in  Saugus  is  not  the  equal  of  the  same  sum 
two  miles  away  in  Nahant,  or  four  miles  away  in  Swampscott, 
where  the  tax  rate  is  $11.  If  it  be  suggested  that  when  assessors 
value  a  Saugus  house  at  $1,000  they  discount  public  burdens,  the 
reply  would  be,  let  the  citizen  owner  sell  it  for  that  sum ;  the 
money  is  subject  in  his  hands  to  $19.80  of  annual  public  duty. 
Besides,  when  tax  rates  grow  large,  the  functionaries  do  not  value 
down,  they  value  up.  We  could  not  learn  of  any  tendency  to  cure 
these  discrepancies.  On  the  contrary,  money  does  seem  to  flow  to 
the  line  of  low  taxation,  and  in  so  doing  lowers  it  still  more. 

It  is  true  that  public  burdens  heretofore  existing  have  been 
borne  by  property  valuation,  under  very  numerous  laws.  The 
creation  of  the  Metropolitan  Park  District  made  a  new  and  pecul- 
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iar  entity.  Its  outlay  was  to  be  enormous,  but  none  of  such 
assessment  laws  were  made  applicable  to  it.  No  way  exists  to 
meet  this  outlay  except  by  the  judgment  of  Commissioners.  The 
Legislature  has  prescribed  no  guide  for  their  judgment  except 
that  to  be  ^'  just  and  equitable,"  even  going  so  far  as  to  enact 
that  it  shall  he  ^^  as  they  deem"  just  and  equitable. 

This  is  a  striking  departure  from  previous  methods  of  Massa- 
chusetts assessment  and  taxation.  The  Commissioners'  results, 
to  be  operative,  must  meet  the  approval  of  the  court,  —  a  safe- 
guard against  error  in  law,  at  any  rate,  and  against  any  neglect 
of  constitutional  rights  when  such  rights  apply  to  towns  and  cities. 

This  remarkable  deviation  from  modes  heretofore  in  use  for 
raising  funds  for  public  purposes  seemed  to  require  us  to  examine 
widely,  not  only  in  regard  to  one  public  requirement,  but  also  into 
the  circumstances  and  situation  to  which  this  new  demand  has  been 
appended. 

We  did  not  feel  at  liberty  to  treat  this  park  cost  apportionment 
as  an  isolated  subject,  or  one  devoid  of  circumstances,  but  rather 
as  an  additional  public  duty,  to  be  dealt  with  in  connection  with 
those  already  existing,  —  as  a  new  burden  superinduced  upon  others 
already  unequally  borne,  —  and  that  an  award  might  be  possible 
which  should  leave  less  inequality  for  the  next  five  years. 

Classificaiion, 

We  found  that  the  thirty-nine  cities  and  towns  of  the  district 
readily  grouped  themselves  into  three  classes.  A  scientific  writer 
says  that  a  municipality  with  less  than  $1,000  per  capita  is  too  weak 
to  meet  the  requirements  of  modem  civilization  and  usage. 

Class  1  contains  the  places  which  we  found  needed  relief  (none 
of  their  per  capita  valuations  reach  $1,000). 

Class  2  contains  the  great  bulk  of  the  average  municipalities. 

Class  3  contains  those  of  per  capita  valuations  exceeding  $2,000 ; 
total  valuations  about  the  same  as  those  of  Class  1 . 

The  city  of  Lynn  is  a  specimen  of  Class  1.  It  has  to  provide 
for  the  legitimate  public  needs  of  62,35i  people,  with  property  per 
capita  $844 ;  its  tax  rate  is  $18.  The  town  of  Weymouth  is  an- 
other, having  to  provide,  as  above,  for  11,291  people,  with  a  per 
capita  valuation  of  $635  ;  its  tax  rate  is  $20.50.  Its  citizen  hold- 
ing a  3^  per  cent,  bond  of  the  Commonwealth,  with  thirty-seven 
years  to  run,  nets  on  the  market  value  of  his  bond  but  .77  of  1  per 
cent.  Woburn  must  provide  for  14,178  people,  with  a  per  capita 
property  of  $740;  its  tax  rate  is  $17.80.  Chelsea,  for  31,264, 
with  a  per  capita  of  $757  ;  its  tax  rate  is  $18.50.  Stoneham,  for 
6,284,  with  a  per  capita  of  $784 ;  tax  rate,  $20. 
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More  fortunate  examples  are :  Milton,  per  capita,  $4,022 ;  tax 
rate,  $11.     Weston,  per  capita,  $2,540;  tax  rate,  $8. 

We  foand  that  tax  rates,  no  special  or  temporary  clrcamstance 
intervening,  indicate  with  a  considerable  aniformity  the  per  capita 
wealth  or  poverty  of  a  town,  —  high  when  the  per  capita  valuation 
is  small,  low  when  it  is  large. 

The  principle  of  helping  classes  of  poor  towns  has  recognition 
(though  not  a  complete  analogy)  in  various  general  laws  relating 
to  school  expenditure  by  allowances  from  the  school  fund  since 
Public  Statutes,  chapter  48,  in  ratios  increasing  with  subsequent 
laws ;  so  that  towns  of  less  than  $500,000  valuations  receive  $300 
a  year,  and  when  the  tax  rate  in  this  particular  class  of  towns 
reaches  $18,  $50  additional. 

Those  from  $500,000  to  $1,000,000  receive  $200  a  year;  those 
from  $1,000,000  to  $2,000,000  receive  $100  a  year;  those  from 
$2,000,000  to  $3,000,000  receive  $50  a  year ;  and  towns  of  less 
than  $350,000  valuation  receive  $2  weekly  for  each  teacher. 

So,  too,  the  State  pays  $1,250  annually  to  a  union  district  of 
small  towns  (for  superintendence),  and  if  a  town  of  larger  valua- 
tion is  in  the  district,  the  money  goes  only  to  the  small  towns 
(1898,  chapter  272;  1897,  chapter  498;  1898,  chapter  466). 

In  determining  what  percentage  allowance  ought  to  be  made  in 
favor  of  Class  1 ,  we  found  difficulties  multiply  with  increasing  per- 
centages ;  but  we  were  convinced  that  an  abatement  of  .25  in  the 
assessments  upon  valuation  of  Class  1,  and  a  transfer  of  the  amount 
of  the  abatements  to  Class  8,  was  called  for  and  just,  and  was  within 
the  scope  of  correctness  and  safety.  We  decided  to  make  that 
abatement,  and  did  so,  adding  the  sum  of  the  abatements,  $15,260, 
.22,  viz.,  3.58  per  cent,  of  the  entire  amount  apportioned,  to  the 
assessments  of  the  municipalities  of  Class  3,  in  proportion  to 
valuation. 

Individtial  Consideration, 

After  arriving  at  the  apportionment  of  each  municipality  upon 
the  foregoing  grounds,  the  commission  proceeded  to  consider  the 
case  of  each  one  and  the  proportion  assigned  to  it,  individually 
and  on  its  own  merits.  We  considered  all  the  evidence  and  the 
facts  appearing  on  the  views  which  were  taken,  and  adjudged  that 
on  the  evidence  and  facts  we  deemed  each  assessment  in  itself  just 
and  equitable. 

All  pr&yers  for  rulings  were  denied  except  so  far  as  granted 
above. 

CHARLES  FRANCIS  ADAMS. 

THOMAS  M.  STETSON. 

JOHN   C.  HAMMOND. 
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COMMONWEALTH  OF  MASSACHUSETTS. 

SuPABMB  Judicial  Coubt. 
Suffolk,  88.  In  Equity. 

WILLIAM  B.  DE  LAS  CAS  AS  et  oZ.,  Petitioners. 

Objections  of  the  Town  of  Brooklinb  to  the  Award  and 
Supplement  thereto  of  the  Apportionment  Commissioners. 

And  now  comes  the  town  of  Brookline,  one  of  the  parties  re- 
spondent in  the  above-entitled  canse,  and  objects  to  the  said  award 
and  supplement  thereto  of  said  commissioners,  for  the  following 
reasons :  — 

First,  —  Because  it  does  not  appear,  from  the  said  award  and 
supplement  thereto,  that  the  results  arrived  at  by  said  Commission- 
ers rest  upon  sound  propositions  of  law. 

Second.  —  Because  the  said  award  is  inequitable  as  respects  this 
respondent,  and  charges  it  with  an  unreasonable  and  extravagant 
proportion  of  the  cost  apportioned. 

Third.  —  Because  it  cannot  be  ascertained,  from  anything  con* 
tained  in  said  award  and  supplement,  what  the  exact  method  of 
apportionment  adopted  by  the  said  Commissioners  was ;  and  be- 
cause said  Commissioners  have  refused  to  make  known  the  method 
adopted  by  them,  so  as  to  enable  this  respondent  to  follow  the 
method  of  working  out  their  results,  and  ascertain  whether  the 
excessive  share  of  the  cost  allotted  to  this  respondent  is  due  to 
clerical  error  in  computation,  or  to  the  consideration  of  some  im- 
proper and  incompetent  ground  as  the  basis  of  said  assessment. 

Fourth. — Because  there  are  apparently  important  errors  in  the 
matters  stated  in  said  award  as  the  grounds  upon  which  rest  the 
results  arrived  at  by  said  Commissioners :  for  example,  the  state- 
ment that  the  total  valuations  of  Class  3  are  '^  about  the  same" 
as  those  of  Class  1 ,  whereas,  in  fact,  the  total  valuations  of  all 
places  which  can  be  grouped  in  Class  1,  under  the  limitations  de- 
scribed (that  none  of  their  per  capita  valuations  reaches  $1,000), 
is  $237,744,088  ;  and  the  total  valuation  of  Class  3  (including  places 
whose  per  capita  valuation  exceeds  $2,000),  omitting  Boston  and 
Cohasset,  amounts  to  $170,214,406 ;  if  Boston  and  Cohasset  are 
both  included,  $1,246,205,217;  if  Cohasset  and  not  Boston  is 
included,  $176,481,632;  and  neither  of  said  amounts  is  ^' about 
the  same  "  as  the  total  valuation  of  Class  1 ,  above  mentioned. 
Also,  the  statement  that  the  sum  of  $15,260.22,  transferred  from 
Class  3  to  Class  1,  is  3.58  per  cent,  of  the  entire  amount  appor- 
tioned ;  whereas,  the  entire  amount  apportioned  is  the  amount  fixed 
by  the  Treasurer  of  the  Commonwealth,  as  provided  by  law,  to 
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meet  the  intereBt  and  sinking  fand  reqairements  and  coet  of  main* 
tenance;  and  said  amoant,  for  parks,  is  $395,941.77;  for  parks 
including  Nantasket,  $428,707.04 ;  and  for  parks,  boulevards  and 
Nantasket,  $517,923^7;  and  the  said  sum  of  $15,260.22  is  not 
3.58  per  cent,  of  either  of  said  amounts.  (See  the  tables  hereto 
annexed.) 

Fifth.  —  Because  the  said  Commission  has  rejected  all  considera- 
tion of  special  benefits  received  by  the  various  cities  and  towns  on 
account  of  the  parks  established  as  the  Metropolitan  Park  System, 
for  the  reason,  as  alleged  in  said  award,  that  they  were  not  fur- 
nished with  statistics  and  evidence  as  to  ^'  whence  came  or  where 
resided  the  users  and  enjoyers  of  the  parks,"  and  other  evidence 
which  it  was  obviously  impossible  for  said  respondents  to  intro- 
duce ;  whereas,  such  benefits  are  a  matter  of  Judgment,  within  the 
Jurisdiction  of  said  Commissioners  to  decide,  without  statistics  or 
such  evidence  as  they  have  referred  to. 

Siosth,  —  Because,  although  the  chairman  of  said  Commissioners 
informed  this  respondent  that  one  of  the  reasons  on  account  of 
which  this  respondent  was  assessed  in  excess  of  other  municipal- 
ities was  its  proximity  to  the  park  system  of  the  city  of  Boston, 
which  had  been  constructed  prior  to  the  passing  of  the  Metro- 
politan Park  Act,  and  subsequently  stated  that  this  reason  would 
appear  in  their  report  (whereupon  counsel  for  this  respondent  gave 
written  notice  to  said  chairman  of  the  intention  of  said  respondent 
to  object  thereto) ,  yet  said  report,  although  referring  to  this  con- 
sideration by  stating  that  the  park  system  of  Boston  is  ^'  especially 
available "  to  this  respondent,  does  not  state  how  much  this  re- 
spondent's share  of  said  assessment  has  been  added  to  for  that 
reason ;  and  this  respondent  says  that  any  benefits  derived  from 
such  proximity  were  not  due  in  any  way  to  the  cost  of  the  Metro- 
politan Park  System  with  which  said  Commissioners  had  to  deal ; 
and  any  benefit  received  therefrom  had  accrued  prior  to  the  estab- 
lishment of  said  Metropolitan  Park  System,  and  was  ofifset  by  the 
large  expenditures  which  this  respondent  had  incurred  for  its  own 
park  system,  which  is  especially  available  to  the  city  of  Boston ; 
and  the  proximity  of  said  Boston  parks  ought  not  to  be  reckoned 
as  a  special  benefit  for  which  this  respondent  should  be  charged, 
particularly  as  all  consideration  of  the  special  benefits  resulting 
from  the  Metropolitan  Parks  to  other  cities  or  towns  has  been 
rejected ;  and  this  respondent  is  informed  and  believes,  and  there- 
fore alleges,  that  said  award  as  respects  this  respondent  rests  in 
part  upon  the  consideration  of  benefits  accruing  from  said  Boston 
parks,  and  that  such  benefits  ought  not,  as  a  matter  of  law,  to 
have  been  considered. 
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Seventh. — Because  it  appears  that  said  Commission  have  adopted 
an  erroneous  and  illegal  method  of  apportioning  said  expense,  by 
attempting  at  the  same  time  to  equalize  other  burdens  with  which 
said  Commission  had  nothing  to  do,  and  by  transferring  arbitrarily, 
and  without  just  ground,  the  sum  of  $15,260.22  from  the  towns 
referred  to  as  Class  3  to  those  referred  to  as  Class  1 ;  the  effect 
of  which  transfer  is  to  charge  this  respondent  with  the  payment  of 
$6,656.89  more  annually  than  it  would  otherwise  be  obliged  to  pay. 

Wherefore  this  respondent  moves  that  said  award  be  set  aside, 
and  this  case  recommitted  to  said  Commissioners  for  further  hearing. 

INHABITANTS  OF  THE  TOWN  OF  BROOKLINE, 

By  their  Attorney, 

William  D.  Turner. 
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SPECIAL  REPORT    ON    NAHANT    BEACH 

BATH-HOUSE. 


[HouBs,  No.  79,  1902.] 
COMMONWEALTH  OF  MASSACHUSETTS. 

To  the  Honorable  Senate  and  Bouse  of  Bepreseniatives  of  the  Common' 
wealth  of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  Park  Commission  presents  herewith  the  special 
report  required  by  chapter  107  of  the  Resolves  of  1901,  upon  the 
matter  of  a  bath-house  and  sanitary  station  at  Nahant  Beach.  The 
resolve  is  as  follows :  — 

Besolved^  That  the  metropolitan  park  commission  is  hereby  authorized 
and  requested  to  investigate  the  desirability  and  feasibility  of  construct- 
ing and  maintaining  a  public  bath-house  and  sanitary  station  upon  that 
part  of  the  metropolitan  reservation  known  as  Nahant  beach,  and  to  re- 
port the  result  of  the  investigation  to  the  next  general  court  not  later 
than  the  second  Monday  in  January. 

The  Commission  has  investigated  the  subject  matter  of  this  re- 
solve by  personal  inspection  of  Nahant  Beach  and  of  its  public  use 
during  the  past  summer,  by  public  hearings  to  official  representa- 
tives and  citizens  of  Nahant  and  Lynn,  and  by  the  reports  and  esti- 
mates of  the  Engineer,  Architect  and  Landscape  Architect. 

Nahant  Beach  is  on  the  ocean  side  of  the  Nahant  Shore  where  it 
curves  into  the  Lynn  Shore  at  Oceanside  Park,  a  local  park  of  the 
city  of  Lynn.  It  forms  part  of  the  Metropolitan  Park  holdings, 
which  include  in  this  neighborhood  nearly  all  the  shore  on  both  the 
ocean  and  harbor  side  of  the  only  highway  between  Nahant  and 
the  main  land  of  Lynn.  These  holdings  were  acquired  with  the 
concurrence  of  the  selectmen  of  Nahant,  who  acted  under  a  vote  of 
the  town.  With  the  exception  of  a  few  parcels  of  land,  they  were 
entirely  the  property  of  the  town  of  Nahant,  and  were,  in  effect, 
a  gift  made  by  the  town,  in  order  that  buildings  that  were  un- 
sightly and  distasteful  to  the  townspeople  might  be  removed,  and 
the  shore  cared  for  in  such  a  way  as  to  restore  and  preserve  its 
natural  beauty.  This  desire  was  not  included  in  any  formal 
agreement,  but  it  is  so  well  understood  that  the  Commission  con- 
siders it  as  in  effect  a  trust,  to  be  administered  with  reasonable 
regard  for  both  the  wishes  of  the  townspeople  and  the  necessities 
of  the  public  in  their  use  of  the  reservation. 
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Ab  soon  as  possible  after  acquiring  the  shore  as  above  described, 
the  Commission  cansed  all  buildings  to  be  removed  except  a  few 
private  bath-houses  at  the  end  nearest  the  main  portion  of  Nahant, 
which  had  been  used  by  prominent  citizens  of  the  town  for  many 
years,  under  a  license  from  the  selectmen.  The  buildings  re- 
moved were  hotels,  amusement  stands  of  all  kinds,  and  a  large 
number  of  bath-houses  on  the  ocean  side,  and  houses,  sheds  and 
other  minor  buildings  on  the  harbor  side.  The  beauty  of  the 
beach  was  immediately  restored  and  made  apparent,  but  the  pub- 
lic resorting  to  the  beach  were  left  without  the  usual  and  neces- 
.  sary  accommodations.  A  private  establishment  on  the  harbor  side 
within  the  city  of  Lynn  furnished  the  only  accommodations,  and 
out  of  consideration  to  the  public  needs,  the  general  rules  of  the 
reservation  were  modified  so  as  to  allow  bathers  to  cross  the  high- 
way from  this  establishment  in  bathing  costume  to  reach  the  beach 
within  the  reservation.  Although  a  very  considerable  use  contin- 
ued to  be  made  of  the  beach,  there  were  many  protests  and  requests 
for  improved  accommodations. 

The  above  facts,  together  with  the  observations  of  the  Commis- 
sion and  its  officers,  and  the  testimony  given  at  the  hearings  in 
regard  to  the  matter,  make  it  seem  clear  that  there  will  continue 
to  be  a  very  large  use  of  this  beach  and  shore,  and  that  the  public 
will  always  require  reasonable  accommodations  of  the  sort  usually 
provided  in  the  neighborhood  of  a  bathing  beach.  Such  accommo- 
dations ought  to  include  sanitaries,  a  room  for  the  emergencies  of 
sudden  illnesses  and  accidents,  detention  rooms  for  those  arrested 
for  the  violation  of  the  law,  bath-houses,  and  shelters  against  the 
sun  and  sudden  showers. 

The  Commission  also  finds  that  it  is  reasonable  to  expect  that 
these  accommodations  will  be  provided  at  the  expense  of  the 
Metropolitan  Parks  District.  Nahant  Beach  has  always  been 
used  more  largely  by  people  of  the  adjoining  city  of  Lynn,  and 
of  other  cities  and  towns  within  and  even  beyond  the  Metropol- 
itan District,  than  by  the  people  of  Nahant.  The  adjoining  shore 
within  the  city  of  Lynn,  while  equally  beautiful  and  already  de- 
veloped by  the  expenditure  of  considerable  money,  is  not  a  good 
bathing  beach.  In  years  past  Nahant  has  had  no  inducement  to 
provide  public  accommodations  on  this  beach,  and  Lynn  and  the 
people  beyond  could  not  provide  them.  It  cannot  be  reasonably 
expected  that  either  municipality  will  in  the  future  wish  to  pay 
for  the  cost  of  public  accommodations  on  the  beach.  Nahant  has 
given  its  property  to  the  District,  while  Lynn  has  already  provided 
at  its  own  expense  such  important  local  parks  that  they  will  be 
considered  valuable  additions  to  the  Metropolitan  Parks.  Both 
municipalities  are  somewhat  removed  from  the  rest  of  the  District 
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and  its  park  system,  and  yet  are  obliged  to  join  in  tbe  cost  of 
maintaining  the  system. 

In  considering  the  matter  of  providing  accommodations  recom- 
mended, the  Commission  has  found  that  the  wishes  of  the  towns- 
people of  Nahant,  which  it  believes  ought  to  be  respected,  happily 
coincide  with  what  will  provide  reasonably  for  the  public  necessi- 
ties, and  with  what  will  clearly  be  the  best  development  of  the 
beach  as  a  public  park. 

Plans  embodying  these  ideas  have  been  prepared  in  preliminary 
form,  which  provide  for  the  necessary  buildings  of  attractive  ap- 
pearance upon  land  of  the  reservation  on  the  harbor  side,  with  an 
approach  to  the  bathing  beach  on  the  ocean  side  by  a  subway 
under  the  highway,  —  a  plan  very  similar  to,  but  upon  a  smaller 
scale  than,  that  adopted  and  now  so  successfully  in  use  at  Revere 
Beach.  The  buildings  on  the  harbor  side  include  500  bath  rooms, 
and  a  head-house  with  public  sanitaries,  emergency  and  detention 
rooms.  The  highway  is  to  be  elevated  to  the  grade  of  the  crest  of 
the  beach,  which  will  allow  for  the  subways,  and  will  conform  to 
the  grade  to  the  proposed  extension  of  the  esplanade  of  Lynn 
Oceanside  Park,  overlooking  the  bathing  beach.  By  this  plan  the 
only  available  land  for  buildings  of  the  necessary  size  is  utilized, 
the  attractiveness  of  the  highway  is  increased,  and  the  wonderful 
beauty  of  the  uninterrupted  sweep  of  ocean  view  is  preserved. 

For  economy  of  first  cost  and  of  cost  of  maintenance,  it  is 

planned  that  the  reservation  and  the  bath-house,  if  built,  shall 

remain  under  the  same  general  supervision  as  Revere  Beach,  and 

that  the  laundry  and  clerical  work  shall  be  done  at  the  bath-house 

on  that  beach.    The  buildings  on  the  harbor  side  will  cover  an  area 

of  about  16,000  square  feet,  and  will  cost  approximately  $40,000; 

the  equipment  with  necessary  furniture,  apparatus  for  heating  water 

and  other  machinery,  and  the  equipment  of  bath  suits  and  towels, 

will  cost  $8,000 ;  the  changes  in  the  road  and  about  buildings  to 

conform  to  the  crest  of  the  beach  will  cost  $18,000;  making  a 

total  for  necessary  buildings,  work  and  equipment,  of  $66,000. 

This  amount  does  not  include  the  cost  of  the  esplanade  on  the 

ocean  side. 

I^Respect fully  submitted, 

WILLIAM  B.  DE  LAS  CASAS, 
EDWIN  U.  CURTIS, 
DAVID  N.  SKILLINGS, 
ELLERTON  P.  WHITNEY, 

Metropolitan  Park  Commissioners, 

Mr.  Haskell  of  the  Commission  is  absent  from  the  State,  and 
therefore  does  not  sign  this  report. 
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FINANCIAL    STATEMENT. 


Dec.  1,  1900,  to  Dec.  1,  1901. 
Metropolitan  Parks  Loan, f6,855,000  00 


Receipts  from  bath-house,  sales,  etc., . 


General  expense :  — 
Engineering:  — 
Pay  rolls,  .        .    f  480  00 
Expenses, .        .      499  67 


Expenditures, 


Landscape    Architects,    ex- 
penses, 
Legal,   . 
Claims, . 
Salaries, 
Plans,    . 
Stationery, 
Miscellaneous, 


Blue  Hills  Reservation :  — 

Land,     .        .        .        .        . 

Engineering :  — 

Pay  rolls,  .        .    f432  22 

Expenses, .        .        43  18 


Landscape  Architects :  — 
Services,    .        .    f 560  00 
Expenses, .        .      881  99 


Legal,   .... 
House  (partial),   . 
Construction, 
Heater  for  stable. 
Police,  .... 
Repairs,  Marigold  Lodge, 
Galvanized  pipe,  . 
Miscellaneous, 


f 979  67 

13  97 

2,169  19 

1,708  34 

1,641  68 

89  17 

25  22 

27  69 


$1,230  00 


475  40 


931  99 
5  36 

8,759  37 

738  49 

205  00 

114  75 

56  43 

81  14 

3  50 


198,334  01 
$7,058,384  01 


(6,604  83 


7,601  42 


Amounts  carried  forward. 


$14,206  25  $7,063,334  01 
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Amounts  brmtghi  forward^    , 
Middlesex  Fells  Reservation :  — 


Land,    . 
Engineering :  — 

Pay  rolls,  . 

Expenses, . 


$458  44 
85  52 


Landscape  Architects :  — 
Services,    .        •      $50  00 
Expenses, .        .      147  44 


Legal,   . 

Claims, . 

House  (partial),  . 

Construction, 

Police,  . 

Miscellaneous, 


$2,867  00 


543  96 


197  44 

27  25 

8  70 

1,907  28 

214  87 

74  88 

5  95 


$14,206  25  $7,053,834  01 


5,841  83 


Revere  Beach  Reservation  :  -r- 


Land,    . 
Engineering :  — 

Pay  rolls,  . 

Expenses, . 


$692  69 
18  45 


Legal,   . 
Land  experts, 
Bath-house,* 
Plans,  bathing  pool, 
Police,  . 


$21,982  92 


706  14 
777  88 
1,276  00 
10,348  72 
500  00 
181  35 


35,721  51 


Stony  Brook  Reservation : 

Land, 

Engineering :  — 
Pay  rolls,  .        .     $70  14 
Expenses, .        .  60 


Landscape  Architects :  — 
Services,    .        .    $100  00 
Expenses,.        .        72  27 


$1,192  50 


70  74 


Legal,  . 
Claims, . 
Police,  . 
Construction, 


Amounts  earried  forward,    . 


172  27 

11  11 

85  00 

26  50 

24  00 

1,582  12 


$56301  21  $7,053,334  01 


*  For  itomlsed  acoonnt,  tee  page  M. 
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Amounts  brought  forward^    . 

Beaver  Brook  Reseryation :  — 
Engineering :  — 
Pay  rolls,  .        .      $99  90 
Expenses, .        .         5  20 

Construction, 


$105  10 
16  00 


Hemlock  Gorge  Reservation : 
Engineering :  — 
Pay  rolls,  .        .    $108  78 
Expenses,  .        .        20  04 


Landscape    Architects,   ser- 
vices,         •        •        •        ■ 

Police, 

Construction, 


$128  82 

26  00 

15  75 

2  50 


$56,801  81  $7,063,334  01 


121  10 


172  07 


Charles  River  Reservation 
Land, 

Engineering :  — 
Pay  rolls,  .        .    tl93  76 
Expenses, .        .  3,298  90 

Landscape  Architects :  — 
Services,    .        .    t575  00 
Expenses,.        .      356  27 


Legal,  . 
Claims, . 
Land  experts, 
Construction 
Charles    River 

Road,    .        .   $9,888  90 
Border  Road,  .     1,654  61 
Labor  and  ma- 
terials, .        .     1,125  10 


Dredging,     . 

Right  to  maintain  landing. 

Plans,  boat  house. 

Advertising, . 

House  rent,  . 

Police,  . 

Miscellaneous, 


$79,731  38 


3,492  66 


931  27 
1,616  57 

782  00 
5,183  55 


12,668  61 

941  30 

200  00 

50  00 

135  11 

200  00 

56  50 

20  50 


106,009  45 


Amounls  carried  forward^    . 


$163,103  83  $7,053,334  01 
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Amounts  brought  forward,    . 

Neponset  River  Reseryation :  — 

Land, $32,203  67 

Engineering :  — 

Pay  rolls,  .        .  f  1,073  82 

Expenses, .        .        26  62 


f  163,103  83  $7,053,834  01 


Landscape  Architects :  — 


Services,   . 
Expenses, . 

Legal,  . 
Claims, . 
Land  experts, 
Construction, 
Trees,  , 
Miscellaneous, 


$185  00 
64  29 


1,099  94 


249  29 

1,590  28 

.200  00 

1,628  05 

124  45 

18  25 

18  90 

37,182  88 


Mystic  River  Reservation :  — 

Land, $50,145  72 

Engineering :  — 

Pay  rolls,  .        .    $448  10 

Expenses,  .        .        10  45 

458  55 

Landscape  Architects :  — 

Services,    .        ,    $350  00 

Expenses, .        .      294  56 

644  56 

Land  experts,       .        .        .  2,425  00 

Legal, 179  41 

Claims, 280  00 

Lynn  Shore  Reservation  :  — 

Land $6,200  00 

Engineering :  — 

Pay  rolls,  .        .    $486  84 

Expenses, .  8  25 

490  09 

Legal 26  65 

Fence, 168  00 

Construction,         ...  47  30 

Repairs  to  wall,    ...  45  05 


54,128  24 


6,972  09 


Amounts  carried  forward,    . 


$261,836  99  $7,053,834  01 
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AmoutUs  brought  forward,    . 

Quincy  Shore  Reservation :  — 

Land, 113,429  00 

Engineering :  — 

Pay  rolls.  .        .    f  267  68 

Expenses, .        .        29  30 

286  88 

Legal, 31  20 

Claims, 180  00 


Winthrop  Shore  Reservation 

9     ^_^^ 

Land, 

*        1        • 

$306  00 

Engineering :  — 

Pay  rolls,  . 

f466  14 

Expenses, . 

16  10 

481  24 
699  76 

Legal,   . 

•        •        • 

Claims, . 

100  00 

Construction, 

366  86 

Police,  . 

87  60 

Sprinkling  wagon 

362  46 

Iron  bracket. 

46  00 

Stand-pipe,   . 

30  00 

Photographs, 

17  60 

Miscellaneous, 

4  16 

Hart's  Hill  Rese 

rvation :  — 

Land,     . 

•        • 

f  10,000  00 

Legal,   . 

•        • 

.    83  60 

Plans,    . 

• 

• 

3  76 

King's  Beach  Reservation :  — 

Land }1,600  00 

Engineering  pay  rolls,         .  21  80 


1261,336  99  f7,063,334  01 


13,927  08 


2,389  46 


10,087  36 


1,621  80 


Amounts  charged  to  Dec.  1, 1900, 


$289,262  68 
.     6,136,498  20 


6,424,760  88 


Balance  in  hands  of  State  Treasurer,  , 


.     $628,673  18 


Metropolitan  Parks  Loan,  Series  H., $3,026,000  00 

Receipts  from  sales,  etc., 29,907  41 

$3,064,907  41 


AmourU  carried  forward, $8,064,907  41 
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Amount  brought  forward, f  3,064,907  41 


General  expense :  — 
Engineering :  — 
Pay  rolls,  .        .    (344  66 
Expenses, .        .      288  68 

Landscape  Architects :  — 
Services,    .        .    (160  00 
Expenses, .        .        76  67 

Legal, 

Claims, 

Stenographic  report,    . 
Miscellaneous, 

Blue  Hills  Parkway :  — 

Land, 

Engineering :  — 

Pay  rolls,  .        .  |2,878  84 
Expenses,.        .      412  00 

Landscape  Architects :  — 
Services,    .        .    $100  00 
Expenses, .  82  79 


Legal, 

Construction,     Mattapan 

Bridge, 
Labor,  .... 
Repairs,  Mattapan  Bridge, 
Architects^  services. 
Advertising, . 
Watering  cart. 
Sand  sprinkler,     . 
Photographs, 


E^enditures, 


1633  24 


236  67 

2,189  46 

1,671  67 

61  76 

86  40 


f  16,200  00 


8,286  84 


182  79 
883  73 

6,277  81 
190  86 
888  60 
680  39 
136  48 
362  46 
49  92 
12  00 


Middlesex  Fells  Parkway :  — 

Land, 

Engineering :  — 
Pay  rolls,  .        .    $761  66 
Expenses,.        .      146  36 

Landscape  Architects : — 
Services,    .        .      f  76  00 
Expenses, .        .        62  90 


111,976  19 


907  01 


127  90 


$4,717  18 


26,989  71 


AmHs  carried  forward, .       $13,011  10       $81,706  89  $3,064,907  41 
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Am'ts  brought  forward, .        f  18,011  10       f  31,706  89  f  8,054,907  41 

Legal, 119  19 

Experts :  — 

Legal,  .    $625  00 

Claims,      .  225  00 


850  00 

Construction     (labor     and 

materials),        .        .        .  848  62 

Sand  sprinkler,    .        .        .  146  70 


Mystic  Valley  Parkway :  — 

Land, $15,195  00 

Engineering: — 

Payrolls,  .        .$1,120  82 

Expenses, .        .        84  10 


1,204  92 

Landscape    Architects,    ex- 
penses,      ....  28  80 

Legal, 173  51 

Experts:  — 
Legal,        .        .    $175  00 
Claims,     .        .         8  00 

183  00 


Construction      (labor     and 

materials),        .        .        .  9,411  22 

Sand  sprinkler,     ...  98  18 

Miscellaneous,     ...  1  00 


Revere  Beach  Parkway :  — 

Land $101,169  68 

Engineering :  — 

Pay  rolls,  .        .  $7,030  27 

Expenses, .        .      355  31 


7,385  58 


Landscape  Architects :  — 
Services,    .        .    $125  00 
Expenses,.        .        74  16 


199  16 

Legal, 1,337  68 

Experts :  — 

Legal,        .        .$1,681  85 

Claims,      .        .    1,515  00 


3,196  85 


14,975  61 


26,290  68 


AnCis  carried  forward, .      $113,288  95       $72,978  18  $3,054,907  41- 
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AmHs  brought  forward, .      tllB,288  95       172,978  13  |8,064,907  41 

Construction:  — 
Contract,  .       tl28,428  45 
Laboi-  and  mate- 
rials, .   2,486  90 


Edgestone,  Waverley  Ave- 
nue entrance. 
Photographs, 
Advertising, . 
Sand  sprinkler. 
Miscellaneous, 

Neponset  River  Parkway : 

Land, 

Engineering :  — 
Pay  rolls,  .        .    |201  56 
Expenses,.        .        14  80 

Landscape    Architects,    ex- 
penses,     .... 

Legal, 

Experts :  — 
Legal,        .        .    t270  00 
Claims,      .        .      150  00 


Fresh  Pond  Parkway :  — 

Land, 

Engineering :  — 

Pay  rolls,  .        .    t258  05 
Expenses, .        .        18  70 

Landscape  Architects :  — 
Services,    .        .      $25  00 
Expenses,  .        .        18  12 

Legal, 

Crossing,  Brattle  Street, 
Construction  (labor  and  ma- 
terials). 
Sand  sprinkler. 
Signs,    . 
Photographs, 
Advertising, . 
Serving  betterment  notices, . 


125,865  85 

87  14 
116  00 
398  28 

11  86 
1  88 


16,575  41 


216  86 

1  96 
10  22 


420  00 


112,000  00 


271  75 


48  12 

83  02 

196  17 

273  00 

18  34 

40  50 

7  50 

2  00 

4  00 


239,714  46 


7,223  95 


12,888  40 


Amounts  carried  forward, 


#332,799  94  #3,054,907  41 
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Amounts  brought  forward,    .        .        .      $332,799  94  $3,054,907  41 

Furnace  Brook  Parkway :  — 

Land $^2,704  89 

Engineering :  — 

Pay  rolls,  .        .  |2,322  80 

Expenses, .        .      134  41 


2,457  21 


Landscape  Architects :  — 
Services,    .        .    $150  00 
Expenses, .        .        44  96 


194  96 

Legal, 653  18 

Experts,  claims,   .  755  00 

Bound  stones,       .  234  00 


46,998  74 


Nahant  Beach  Parkway :  — 
Engineering :  — 
Pay  rolls,  .        .    $214  73 
Expenses, .        .      126  15 


$340  88 

Legal, 137  05 

Experts,  claims,    ...  75  00 

Construction  (labor),  .        .  350  50 

Removal  of  hulks  and  debris,  175  00 

Photographs,        ...  70  00 

Removing  dead  horse, .        .  5  00 

Signs, .      4  80 

Miscellaneous,      ...  12  55 


1,170  78 


Charles  River  Speedway : 
Engineering :  — 
Payrolls,  .        .      $53  91 
Expenses,.        .         9  77 


$63  68 


Construction     (labor     and 

materials). 
Fence,  ..... 
Photographs, 

112  10 

120  00 

20  00 

315  78 

Blue  Hills  Roads :  — 
Engineering :  — 
Pay  rolls,  .        .    $407  70 
Expenses, .                     80 

ft 

$408  00 

408  00 

Amounts  carried  forward,    .        .  $381,693  24  $3,054,907  41 
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AfwmtUs  brought  forward,    .  .     $381,693  24  $3,064,907  41 

Middlesex  Fells  Roads :  — 
£DgiDeering :  — 
Pay  rolls,  .  $1,677  65 

Expenses, .  66  76 

$1,748  81 

Constraction :  — 
Whitmore  Brook 

entrance,        .  $9,742  70 
Labor  and  ma- 
terials,   .        .   1,688  47 

11,876  17 

Advertising, .        .        '        .  101  24 

Miscellaneous,      ...  4  26 

13,224  97 

Lynnway :  — 
Engineering  pay  rolls,  $16  61 

.    16  61 

Middlesex  Fells  and  Lynn  Woods :  — 
Engineering  pay  rolls,         .  $60  76 

60  76 

$894,984  67 
Amount  charged  to  Dec.  1, 1900,         .  2,468,848  49 

2,848,328  06 

Balance  in  hands  of  State  Treasurer,  ....     $206,679  86 


Nantasket  Beach  I^an, $700,000  00 

Receipts,  rents,  etc., 6*881  60 

$706381  60 
Expenditures, 

Land, $136,624  19 

Engineering :  — 

Pay  rolls, $336  91 

Expenses, 21  86 

367  76 

Landscape  Architects :  — 

Services, $176  00 

Expenses, 182  24 

367  24 

Legal, 1,222  68 

Police  station, 13,481  68 

Amounts  carried  forward,    .  $162,048  46     $706,88160 


90  METROPOLITAN  PARKS. 

Amounts  brought  forward^    .                .  $152,043  45 

Repairs  on  buildings, 3,232  90 

Hook  and  ladder  truck,        ....  614  50 

Police, 417  50 

Filling, $700  70 

Loam, 370  30 

1,071  00 

Advertising, 412  31 

Laying  brick .  856  40 

Well, 83  00 

Coal, 78  00 

Photographs 81  00 

Water  rates, "     19  60 

Miscellaneous, 60  00 

$158,419  66 

Amount  charged  to  Dec.  1, 1900, .        .  466,075  46 


[Jan. 


$705^1  50 


Lte  Treasurer,  .... 

■ 

Parks  Ststbm  Maintenance 

624,495  12 

Balance  in  hands  of  Sts 

$81,386  38 

Metropolitan 

• 

Appropriation  for  1901, 

Expenditures. 

$120,950  00 

General  expense :  — 

Salaries, 

$9,350  00 

Rent,     .... 

3,160  49 

Steam  road  roller. 

2.800  00 

Asphalt  roller, 

1,095  00 

Maps  and  books,  . 

894  53 

Stationery,    . 

689  10 

Office  expenses,    . 

348  58 

Travelling  expenses,    . 

826  51 

Expenses  of  apportionment 

commission. 

322  41 

Telephones, .        .        .        . 

164  18 

Safe,     .... 

159  00 

Typewriters  and  cabinet, 

120  40 

Filing  cabinet. 

117  50 

Bill  file  and  index. 

95  00 

Police,  .... 

70  81 

Book  case,    .        .        .        . 

51  39 

Photographs, 

49  00 

Clocks, .... 

20  50 

AmHs  carried  forward. 

$19,833  40 

$120,950  00 
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Am'ls  hrougMfonoard^ .      fl^tSSS  40 


#120,960  00 


Towel  supply. 
Letter  press, 
Electrical  work,   . 
Legal  blank  case, 
Lecture  illustrating, 
Umbrella  stand,    . 
Desk,     . 


AmHs  carried  forward^ 


28  26 
20  00 
20  00 
16  70 
28  86 
8  49 
8  60 


Blue  Hills  Reservation :  ->- 

Labor, 

•6,466  48 

Police 

6,902  92 

Repair  of  roads,   . 

1,894  86 

Forestry,       .... 

2,666  76 

Repairs,  Hillside  Street, 

1,647  17 

General  supplies. 

876  80 

Keep  of  horses,    . 

1,607  80 

Horses,  carriages,  etc.. 

937  16 

Repairs,        .... 

802  04 

Telephones,  .... 

284  78 

Tree  guards. 

98  46 

Installing  lights  in  stable,    . 

47  60 

Stationery,    .... 

28  80 

Chairs,  ..... 

20  00 

Trayelling  expenses,    . 

19  16 

Electric  connections,    . 

18  60 

Express, 

9  49 

Water  rates, 

7  04 

23  89 

Middlesex  Fells  Reservation : 

Labor, 

•7,662  67 

Police, 

6,716  74 

Lighting,      .... 

601  48 

Repairs  of  roads, . 

4,166  00 

Genera]  supplies. 

1,718  62 

Sheds, 

912  46 

Forestry,       .... 

698  80 

Keep  of  horses,    . 

668  16 

Horses,  carriages,  etc.. 

466  12 

Telephones, .... 

418  12 

Repairs,        .... 

216  00 

Travelling  expenses,   .        .   . 

109  28 

v6rs,  •        .        •        .        . 

100  00 

•19,968  69 


21,176  68 


•28,182  86        •41,130  82     ^120,960  00 
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AmHs  brought  forward^ 


Removing  wire  fence, 
Express, 
Transporting    gypsy 

apparatus, 
Screens, 

Outside  windows. 
Water  rates, 
Duck,    . 

Water  connection, 
Signs,    . 
Miscellaneous, 


moth 


$28,182  35   141,180  32  $120,950  00 

68  00 
48  88 


86  00 

27  50 
25  36 

28  50 
17  05 

9  16 

2  40 

81  58 


Revere  Beach  Reservatioi 

i:  — 

Labor,  .... 

$3,327  34 

Police, 

11,188  20 

Watering,     .        .        .        < 

499  20 

Lighting, 

2,045  51 

Repairs  of  roads, . 

1337  48 

General  supplies. 

610  80 

Brick,    .... 

1,066  00 

Keep  of  horses,    . 

869  49 

Horses,  carriages,  etc.. 

294  25 

Repairs, 

270  66 

Telephones, . 

260  13 

Canvas  covers. 

159  10 

Stone  dust,    . 

126  25 

Loam,   .... 

97  38 

Setting  edgestones. 

92  95 

Trees, 

73  16 

Building  catch-basin,   . 

56  64 

Driving  poles. 

60  00 

Teaming  bricks,  . 

43  75 

Screens  for  fountain,    . 

28  00 

Rubbish  barrels,  . 

38  40 

Travelling  expenses,    . 

37  22 

Brick  paviii<^, 

27  50 

Water  rates, 

24  00 

Bathing  chocks,    . 

9  00 

Express, 

22  13 

Stationery,    . 

8  05 

Frame,  .... 

4  50 

Posters, 

1  50 

Cleaning  catch-basin,  . 

4  00 

Miscellaneous, 

70  01 

28,466-  28 


22,702  10 


Amounts  carried  forward^ 


$87,298  65  $120,950  00 
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Amounts  brought  forward,    . 


t87,S98  65     tia0,950  00 


Stony  Brook  Reseiration : 

— 

Labor,  .... 

11,328  36 

Police,  .... 

1,290  72 

Repairs  of  roads,  . 

380  SO. 

Forestry,       .        .        .        . 

672  40. 

General  supplies, . 

93  19 . 

Keep  of  horses,    . 

128  86- 

Repairs, 

104  93 

Telephones,  . 

80  85 

Water  rates, .        .        .        . 

62  00 

Travelling  expenses,    . 

24  70 

Horses,  carriages,  etc., . 

13  70 

Signs, 

10  88 

Inserting  bracket  lamp. 

5  12 

Screen  doors. 

3  30 

Miscellaneous, 

3  55 

A  909  Ka 

Beaver  Brook  Reservatior 

»                  » 

i:  — 

Labor,  .... 

11,867  29 

Police,  .... 

192  40 

General  supplies, . 

441  58 

Repairs,         .        .        .        . 

145  11. 

Keep  of  horses,    . 

129  84 

Tree  guards, 

42  57 

Telephones,  . 

28  67 

Laying  floor. 

24  00 

Horses,  carriages,  etc., . 

17  42 

Gravel, 

9  75 

Buoys,  .        .        .        .        . 

9  50 

Miscellaneous, 

13  90 

9  4^9  0^  - 

Hemlock  Gorge  Reservati 

on :  — 

Labor,  .... 

1336  60 

Police, 

912  77 

General  supplies, . 

131  12 

Repairs, 

67  70 

Furniture,     . 

61  00 

Floats,  .... 

44  11 

Water  rates, . 

40  00 

Fence,  Elliott  Street,    . 

18  24 

Flag  halyards. 

1  80. 

Travelling  expenses,    . 

1  23 

Signs,    .... 

1  00 

1  f?lR   K7 

Amounts  carried  forward^ 


195,548  60     #120,950  00 
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Amounts  bought  forward,    . 


#96,548  60     1120,950  00 


Charles    River    Reservation, 

Riverside 

Section :  — 

Labor,  •       •        .        . 

•1,546  61 

Police,  .... 

2,030  41 

Repairs  of  roads, . 

157  60 

General  supplies, . 

828,09 

Loam,  •        •        .        • 

195  65 

Fencing, 

93  90 

Reptiirs, 

85  19 

Life-saving  appliances 

and 

care,  .... 

75  00 

Travelling  expenses,    . 

64  89 

Canoe,  .... 

40  20 

Row  boat,     . 

30  00 

Telephones, .        .        • 

37  39 

Water  rates, . 

28  86 

Shades,  Forest  Grove,  . 

20  45 

Signs,    .... 

15  50 

Storage  of  launch, 

10  00 

Trees,  .... 

9  25 

Launch  poles  and  pennants, 

9  00 

Steering  wheel,    . 

. 

7  65 

Barrels  for  float,  . 

. 

6  00 

Miscellaneous,      .       • 

. 

22  78 

4,803  32 

Charles    River   Reservation, 

Speedway 

Section :  — 

Labor,  .... 

•4,820  58 

Police,  .... 

3,925  03 

General  supplies, . 

508  21 

Watering,     . 

1,191  56 

Fencing, 

275  04 

Repairs    to    Gillespie 

and 

Pierce  wharf,    . 

550  88 

Loam  and  carting. 

752  20 

Horses,  carriages,  etc.. 

606  55 

Keep  of  horses,    . 

678  32 

Repairs, 

397  78 

Grass  seed,  . 

60  20 

Telephones, . 

67  78 

Trees,   .... 

59  00 

Water  rates,. 

65  75 

Gravel,. 

52  50 

Storm  porch  on  office, . 

37  00 

Lighting, 

21  90 

Am'ts  carried  forward, .       $14,055  27      $100,851  92     $120,960  00 
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Am^ts  brought  forward^ 

Grates,  . 
Stationery,    . 
Travelling  expenses, 

XC6f  •  •  • 

Advertising, . 
Miscellaneous, 


tU,055  27      #100,361  92     f  120,950  00 

16  02 
7  86 

7  60 

8  67 
5  25 

32  75 
14,138  42 


Neponset  River  Reservation :  — 
Labor,  i        .        .        .        .  1663  42 

Forestry,       ....  543  55 

Travelling  expenses,    .        .  5  00 

Miscellaneous,      ...  1  45 


Mystic  River  Reservation :  — 

Labor, $12  60 

Water  rates, .        ...  58  40 

Cleaning  cesspool,  16  00 

Repairs,        ....  11  91 

Miscellaneous,      ...  56 


1,203  40 


99  47 


Lynn  Shore  Reservation :  — 

Labor, #194  18 

Police, 710  96 

Breakwater  and  repairs  on 

wall, 330  00 

Filling  cellars  and  fence,     .  235  65 

General  supplies, ...  35  90 

Telephones,  ....  18  84 

Travelling  expenses,    .        .  16  25 

Miscellaneous,      ...  20  60 


Quincy  Shore  Reservation :  — 


AJaV\/&y        t                      ■                      ■                      •                     ■ 

^W    \A/ 

t 

Winthrop  Shore  Reservation : 



Police, 

1865  37 

Watering,     .... 

656  75 

Labor, 

636  25 

General  supplies, . 

97  51 

Pointing  wall,  etc.. 

40  00 

Horses,  carriages,  etc., . 

■     26  00 

1;K)2  33 


65  00 


Am'ta  carried  forward, ,         12,34188      |117,355  54     #120,950  00 
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Atn'ta  brought  forward,.         t2.341  88      |117,S66  M     1 120,950  00 


Repairs,        .        .        .        . 

2S  60 

Changing  stand-pipe,  . 

10  48 

Miscellaneous, 

2  60 

2,358  56 

119,714  10 

Balance.                 . 

11,235  90 

*  y^^*W^>»^^%^«                                   9                               9                             9 

•                •                • 

B  System  Madyt 

■                                       V                                       ■                                          ^^     ^  M^V  ^^^^           ^r    ^^ 

Mbtbopolitan  Pabk 

ENANCB,  SeBIES  IL 

Appropriation  for  1901, 

•  »*    •       • 
Expenditures. 

$60,450  00 

General  expense :  — 

Salaries,        .        .        .        . 

17,168  15 

Rent, 

2,714  18 

Rock-crushing  plant,    . 

2,200  00 

Stationery,    .        .        .        . 

529  18 

Maps  and  books,  . 

441  65 

Office  expenses,    . 

261  88 

Telephones,  .        .        .        . 

175  26 

Travelling  expenses,    . 

74  75 

Typewriter,  .        .        .        . 

60  50 

Photographs, 

60  00 

Files, 

57  00 

t 

Towel  supply. 

45  20 

Taking    down  and    storing 

awnings,    .        .        .        . 

20  90 

Lecture  illustrating,     . 

8  00 

Desk  chair,    . 

7  00 

Miscellaneous, 

10  45 

$13,833  60 

Blue  Hills  Parkway :  — 

Labor,  .... 

$1,195  80 

Police,  .... 

3,071  45 

Repairs  of  roads, . 

.1,079  75 

Watering,     . 

1,347  77 

Lighting,       . 

2,430  00 

General  supplies. 

26  44 

Dam,  Canton  Avenue,  . 

503  45 

Water  rates, . 

108  74 

Telephones, . 

96  49 

Horses,  carriages,  etc., 

81  55 

Miscellaneous, 

9  90 

9,951  34 

Amounts  carried  forward^ 


$23,784  94       $60,450  00 
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Amounts  brought  forward. 


128,784  94      f60,4fi0  00 


Middlesex  Fells  Parkway 

Labor, 

•8,164  24 

Police, 

4,319  44 

Repairs  of  roads, . 

3,866  88 

Watering,     .       .        .        , 

2,986  00 

Lighting,      .        .        .        . 

6,030  00 

General  supplies, . 

157  12 

Horses,  carriages,  et»., 

'  226  16 

Repairs,        .        .        .        . 

174  76 

Telephones,  .       .        .        . 

96  20 

Tree  guards. 

71  28 

xxees,  >       t       •       •       1 

24  76 

Express,       .        .        .        . 

I  50  •                •        • 

^iifili  A^ 

Mystic  Valley  Parkway :  - 

i.. 

Labor, 

$2,644  48 

Police, 

2,026  45 

Repairs  of  roads, .       . 

400  00 

Watering,     . 

1,160  12 

Lighting, 

2,580  00 

General  supplies, . 

288  20 

Loam,    .... 

812  50 

Telephones,  • 

288  86 

Repairs, 

172  80 

Stationery,    . 

93  00 

Horses,  carriages,  etc., . 

66  19 

Drinking  fountain. 

62  00 

xrees,           •  *     •        • 

58  20 

Water  rates, .        .        .        . 

29  00 

Keep  of  horses,    . 

26  35 

Miscellaneous, 

12  85 

10  1fi4   ^0  - 

t 

Revere  Beach  Parkway :  - 

. 

Labor,  .        .        .        .        • 

$405  83 

Police, 

779  00 

Watering,     .        .        .        . 

400  00 

Lighting, 

252  71 

General  supplies, . 

248  14 

Re-covering         Beachmoni 

Bridge,      .        .        .        . 

655  20 

Horees,  carriages,  etc., . 

466  00 

Miscellaneous, 

8  26 

9  ^\i  fit 

Amounts  carried  forward^ 


157,729  89       f60.450  00 
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AmourUa  bnmght  forward^ 


Fresh  Pond  Parkway :  — 
Labor,  . 
Police,  . 
Watering, 
Ligliting, 
Trees,   . 
Tool  house, 
Loam,    . 
Carting  loam, 


Balance, 


$241  20 

808  50 

174  54 

552  67 

66  96 

65  00 

35  00 

80  00 


Nahant  Beach  Parkway :  - 
Labor,  .        •        • 
Telephones, .        .        .        , 
Rubbish  barrels,  . 
Travelling  expenses,    . 
Miscellaneous,      •        .        , 

•540  00 

82  86 

19  20 

8  85 

5  66 

Stony  Brook  Roads :  — 
Miscellaneous  labor,    . 
Repair  of  roads,  labor,  • 

17  65 

58  20 

•57,729  89 


1,978  87 


600  57 


65  85 


[Jan. 
160,450  00 


60,370  18 
179  82 


Nantasket  Beach  Maiktenanob. 
Appropriation  for  1901, 


tl5,000  00 


Expenditures. 


Labor,  .... 
Police,  .... 

Repair  of  roads, 

Watering, 

Lighting 

General  supplies, 

Water  rates,         ...... 

Work  at  caf  6, 

Telephones, 

Repairs, 

Dory, 

Fittings  and  furnishings  for  dormitory  and 

station, 

Travelling  expenses, 

Disinfectant, 


•1,641  65 

8,245  09 

1,445  83 

641  45 

1,098  47 

906  67 

190  00 

197  51 

93  48 

87  09 

54  56 

153  26 

89  78 
87  50 


Amounla  carried  forward^    . 


•14,882  34       915,000  00 
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Amounts  brought  Jarward,    .  $14,832  34       $15,000  00 

Physician^s  services, 24  00 

Architect's  services, 30  00 

Electrical  work,  dormitory  and  station,  18  78 

Maps  and  books, 5  47 

Bathing  checks, 5  00 

Express  charges, 29  86 

Miscellaneous, 36  67 

14,982  11 

Balance, t^7  89 

Metropolitan  Pabks  Expense  Fund. 
Receipts  to  Jan.  1, 1902 $63,864  61 

Expenditures :  — 
Revere  Beach  Reservation :  — 

Bath-house,*    .  $21,164  66 

Repairs,  Ocean  Avenue,  .  86  00 

$21,249  66 

Charles  River  Reservation :  — 

Construction,  Moody  Street  and  Forest 

Grove, 1,623  85 

Neponset  River  Reservation :  — 

Repairs  to  houses, 163  06 

Mystic  River  Reservation :  — 

Repairs  to  houses, 16  39 

Quincy  Shore  Reservation :  — 

Rebate  on  bath-house  rent,       ...  20  00 

Blue  Hills  Parkway :  — 

Commission  for  renting  house,  10  60 

Revere  Beach  Parkway :  — 

Repairs  to  houses, 33  42 

Neponset  River  Parkway :  — 

Water  connections, 23  26 

Nantasket  Beach  Reservation :  — 

Alterations  and  repairs  on 
buildings,      .  $4,972  66 

Board  walk,      ...  182  00 

Furnishings,  dormitory,    .  86  40 

6,240  96 


Balance, 


28,369  98 
$34,984  63 


*  For  itemiased  acoonnt,  see  page  34. 
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KEY  TO  LETTERS  AND  FIGURES  ON 

THE  MAP. 


Metbopolitait  Holdings. 


A.  King's  Beach  and  Lynn  Shore. 

B.  Bevere  Beach. 

C.  BeTore  Beach  Parkway. 

D.  Fellsway. 

E.  Fellsway  East. 

F.  Fellsway  West. 

G.  Middlesex  Fells  Beservatlon. 
H.  Mystic  Valley  Parkway. 

J.  Beaver  Brook  BeserTatlon. 

K.  Charles  River  Reservation. 

L.  Hemlock  Gorge  Reservation. 

M.  Stonv  Brook  Reservation. 


N.  Neponset  River  Parkway. 

O.  Bine  Hills  Parkway. 

P.  Bine  Hills  Reservatiop. 

Q.  Nantasket  Beach  Reservation. 

R.  Quincy  Shore  Reservation. 

S.  Fowl  Meadows. 

T.  Neponset  River  Reservation. 

U.  Mystic  River  Reservation. 

V.  Fresh  Pond  Parkway. 

W.  Whitniore  Brook  Entrance. 

X.  Furnace  Brook  Parkway. 


OPEN  SPACES. 

1.  Boston  Common 

2.  Public  Garden  . 
8.  Commonwealth  Avenne 
4.  Charlesbank 
6.  Back  Bay  Fens 

6.  Blackstone  Square  . 

7.  Franklin  Square 

8.  Monument  Square   . 

9.  Charlestown  Heights 

10.  Charlestown  Playground 

11.  Wood  Island  Park  . 
IS.  Commonwealth  Park 
18.  Telegraph  Hill . 
U.  Independence  Square 

15.  Marine  Park 

16.  Castle  Island 

17.  Rogers  Park 

18.  Chestnut  Hill  Reservoir 

19.  Long^ood  Playgn^und 

20.  Brookline  Avenue  Playground 

21.  Cypress  Street  Playground 

22.  Muddy  River  Parkway  . 
28.  Old  Brookline  Reservoir 
24.  Brookline  Reservoir 
20.  Fisher  Hill  Reservoir 

26.  Madison  Square 

27.  Orchard  Park   . 

28.  Parker  Hill  Reservoir 
28.  Highland  Park . 
SO.  Washington  Park    . 


CONTROLLED  BY  — 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 

Boston  Park  Commission. 

Boston  Park  Commission. 

Boston  Park  Commission. 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 

Bunker  Hill  Monument  Association. 

Boston  Park  Commission. 

Boston  Park  Commission. 

Boston  Park  Oommlssion. 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 

Boston  Park  Commission. 

Boston  Park  Commission. 

Boston  Department  of  Public  Grounds. 

Metropolitan  Water  Board. 

Brookline  Park  Commission. 

Brookline  Park  Commission. 

Brookline  Park  Commission. 

Qoston  and  Brookline  Park  Commission. 

Boston  Water  Board. 

Brookline  Water  Department. 

Boston  Water  Board. 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 

Boston  Water  Board. 

Boston  Department  of  Public  Grounds. 

Boston  Department  of  Public  Grounds. 
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OPEN  SPACES.  CONTROLLED  BT  — 

81.  Fountain  Square BoBton  Department  of  Public  Grounds. 

Si.  Jamaica  Pond Boston  Park  Commission. 

33.  Arnold  Arboretum Boston  Park  Commission. 

84.  Franklin  Park Boston  Park  Commission. 

86.  Franklin  Field Boston  Park  Commission. 

36.  Dorchester  Park Boston  Park  Commission. 

37.  Squaw  Rock Boston  Sewage  Department. 

88.  Moon  Island Boston  Sewage  Department. 

39.  Merry  mount  Park Qulncy  Park  Commission. 

40.  Faxon  Park Qulncy  Park  Commission. 

41.  Qulncy  Water  Reserye   ....  Qulncy  Water  Commission. 

42.  French's  Common Bralntree  Selectmen. 

48.  Webb  Park Weymouth  Park  Commission. 

44.  Beals  Park Weymouth  Park  Commission. 

46.  Hull  Common Hull  Park  Commission. 

46.  Dedham  Common Dedham  Selectmen. 

47.  Boston  Parental  School ....  Trustees. 

48.  Brookline  Water  Works  .       .  Brookllne  Water  Department. 

49.  Brookllne  Water  Reserve     .       .       .  Brookline  Water  Department. 

60.  Brookllne  Water  Reserve     .       .       .  Brookline  Water  Department. 

61.  Newton  Water  Reserve  ....  Newton  Water  Board. 

62.  Needham  Common Needham  Selectmen. 

68.  Waban  Hill  Reservoir    ....  Newton  Water  Board. 

64.  Farlow  Park Newton  Street  Commission. 

66.  Newton  Centre  Playground  and  Green  Newton  Street  Commission. 

66.  River  Park,  Weston        ....  Weston  Park  Commission. 

67.  Auburndale  Park Newton  Street  Commission. 

68.  River  Park,  Auburndale       .       .       .  Newton  Street  Commission. 
60.  Stony  Brook  Storage  Basin  .              .  Cambridge  Water  Board. 

60.  Waltham  Water  Works  ....  Waltham  Water  Board. 

61.  Waltham  Common Waltham  Department  of  Public  Grounds. 

63.  Saltonstall  Park Watertown  Park  Commission. 

68.  United  States  Arsenal    ....  National  Government. 

64.  Fresh  Pond  Park Cambridge  Water  Board. 

66.  Cambridge  Common       ....  Cambridge  Park  Commission. 

66.  Broadw^ay  Park Cambridge  Park  Commission. 

67.  The  Esplanade Cambridge  Park  Commission. 

68.  Central  Hill  Park Somerville  Department  of  Public  Grounds. 

69.  Broadway  Park Somerville  Department  of  Public  Grounds. 

70.  Nathan  Tufts  Park Somerville  Department  of  Public  Grounds. 

71.  Mystic  Reservoir Boston  Water  Board. 

72.  Mystic  Water  Works      ....  Boston  Water  Board. 

78.  Arlington  Heights Arlington  Water  Commission. 

74.  Arlington  Water  Reserve  .  Arlington  Water  Commission. 

76.  Lexington  Common        ....  Lexington  Selectmen. 

76.  Boston  Water  Reserve    .       .       .       .  Boston  Water  Board. 

77.  Winchester  Common       ....  Winchester  Selectmen. 

78.  Woburn  Park Wobum  Park  Commission. 

79.  Cotymore  Lea Maiden  Park  Commission. 

80.  Sheridan  Park Maiden  Park  Commission. 

81.  Fellsmere Maiden  Park  Commission. 

82.  Craddock  Field Maiden  Park  Commission. 

88.  Ferryway  Green Maiden  Park  Commission. 

84.  Playground Stoneham  Selectmen. 

86.  Wakefield  Common        .       .       .       . » Wakefield  Selectmen. 

86.  Lake  Park Wakefield  Selectmen. 

87.  Sewairs  Wood Melrose  Park  Commission. 

88.  Eastern  Common Melrose  Park  Commission. 

89.  Waitt's  Mount Maiden  Park  Commission. 

90.  3talden  Water  Works     ....  Maiden  Water  Board. 

91.  Union  Park Chelsea  Park  Commission. 

92.  United  States  Marine  and  Naval  Hos- 

pital    National  Government. 
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OPEN  SPACES.  CONTROLLED  BT  — 

flS.  United  States  Battery   ....  National  Goyeniment. 

94.  United  States  Battery   ....  National  Government. 

95.  Lynn  Common Lynn  Park  Commission. 

96.  Lynn  Woods Lynn  Park  Commission. 

97.  Lynn  Water  Beserve    ....  L3mn  Water  Boafd. 

98.  Meadow  Park Lynn  Park  Commission. 

99.  Oceanslde  Terrace        ....  Lynn  Park  Commission. 

100.  Nahant  Long  Beach      .       .       .      j     Transferred  to  Metropolitan  Park  Commis- 

101.  Nabant  Short  Beach      .       .       .      i        slon. 

102.  Devereux  Beach Marblehead  Selectmen. 

108.  Marblehead  Park Marblehead  Park  Commission. 

104.  Crocker  Bock Marblehead  Park  Commission. 

105.  Fort  Sewall Marblehead  Selectmen. 

106.  Fort  Glover Marblehead  Selectmen. 

107.  Prospect  Hill Waltham  Department  of  Public  Grounds. 

108.  Blndge  Field Cambridge  Park  Commission. 

109.  Wlnthrop  Square Cambridge  Park  Commission. 

110.  Cambridge  Field Cambridge  Park  Commission. 

111.  The  Front Cambridge  Park  Commission. 

112.  Charles  Blver  Parkway              .       .  Cambridge  Park  Commission. 
118.  Hastings  Square Cambridge  Park  Commission. 

114.  North  Brighton  Playground  .    Boston  Park  Commission. 

115.  Billings  Field Boston  Park  Commission. 

116.  Milton  Playground       ....    Milton  Selectmen. 

117.  3Iilton  Hill Trustees  Public  Beservatlons. 

118.  Nepouset  Playground  ....    Boston  Park  Commission. 

119.  Christopher  Gibson  Playground        .    Boston  Park  Commission. 

120.  M  Street  Playground    ....    Boston  Park  Commission. 

121.  Mystic  Playground       ....    Boston  Park  Commission. 

122.  North  End  Park Boston  Park  Commission. 

123.  West  Roxbury  Parkway  .       .    Boston  Park  Commission. 

124.  Watertown  Water  Works    .       .       .    Watertown  Water  Board. 

125.  BuUough  Pond  Park     ....    Newton  Street  Commission. 

126.  Crystal  Lake ' .    Newton  Street  Commission. 

127.  Islington  Park Newton  Street  Commission. 

128.  Wolcott  Park .    Newton  Street  Commission. 

129.  Lincoln  Park Newton  Street  Commission. 

130.  Linwood  Avenue  Park        .       .       .    Newton  Street  Commission. 

181.  Elmwood  Park Newton  Street  Commission. 

132.  Washington  Park Newton  Street  Commission. 

138.  Cabot  Park Newton  Street  Commission. 

184.  Boyd's  Pond  Park Newton  Street  Commission. 

135.  Walnut  Park Newton  Street  Commission. 

136.  Kenrick  Park Newton  Street  Commission. 

187.  Loring  Park Newton  Street  Commission. 

138.  Lower  Falls  Park Newton  Street  Commission. 

189.  Hobbs  Brook  Storage  Basin       .       .  Cambridge  Water  Board. 

140.  Adams  Park Weymouth  Park  Commission. 

141.  Ward  4  Playground      ....  Quincy  Park  Commission. 

142.  Heath  Street  Lot Brookllne  Park  Commission. 

148.  Dudley  Street  Triangle        .       .       .  Brookllne  Park  Commission. 

144.  Newton  Street  Resei've ....    Brookllne  Water  Department,  Street  De- 

partment, and  Overseers  of  Poor. 

145.  Payson  Park  Reservoir  .  Cambridge  Water  Board. 

146.  Dana  Square Cambridge  Park  Commission. 

147.  Fort  Washington Cambridge  Park  Commission. 

148.  Clifton  Grove Maiden  Park  Commission. 

149.  Menotomy  Bock  Park  ....  Arlington  Park  Commission. 
160.  Bussell  Park Arlington  Park  Commission. 

151.  Meadow  Park Arlington  Park  Commission. 

152.  Great  Meadows Arlington  Water  Commission. 

168.  Belmont Belmont  Selectmen. 

154.  How  Park Watertown  Park  Commission. 
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OPEN  SPACES. 

165.  Whitney  Hill  Park        .... 

156.  Highway  Lot 

157.  Irving  Park 

168.  Knowlea  Delta 

169.  Wellesley  Water  Works 
100.  Maagus  Hill  Reserrolr 

161.  Stone  Park  Playground 

162.  Hamilton  Park 

163.  Little  Pond  Beserration 

164.  Stand  Pipe 

166.  City  Park 

166.  Brooks  Park 

167.  Magoun  Park 

168.  Logan  Park 

169.  Public  Common 

170.  Goyemor  Avenue 

171.  Hastings  Park 

172.  Brooks  Playstead 

178.  Prospect  Hill  Park        .... 

174.  Lincoln  Park 

176.  Playground  and  High-service  Pump- 
ing Station. 

176.  Everett  A  venue  Park  and  Playground 

177.  Washington  Park  . 

178.  Powder  Horn  Park 

179.  Willow  Street  Park 

180.  Leased  Common     . 

181.  Dover  Common 

182.  Water  Reservation 
188.  Ryan*s  Hill  Standpipe  . 
184.  Highlandville  Common 
186.  Dedham  Avenue  Triangle 

186.  Ward  8  Playground 

187.  Ward  6  Playground 

188.  Sewerac^  Land 

189.  Reservoir. 

190.  Quincy  Standpipe  . 

191.  Pumping  Station    . 

192.  Ward  2  Playground 
198.  Blaney's  Beach 
194.  Lyman's  Hill  Standpipe 


CONTROLLED  BY  — 

Watertown  Park  Commission. 

Watertown  Highway  Department. 

Watertown  Park  Commission. 

Watertown  Park  Commission. 

Wellesley  Water  Board. 

Wellesley  Water  Board. 

Dedham  Park  Commission. 

Hyde  Park  Commission. 

Braintree  Water  Board. 

Braintree  Water  Board. 

Everett  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Medford  Park  Commission. 

Somerville  Department  of  Public  Grounds. 

Somervllle  Department  of  Public  Grounds. 

Somerville  Department  of  Public  Grounds 

and  Water  Board. 
Chelsea  Park  Commission. 
Chelsea  Park  Commission. 
Chelsea  Park  Commission,  Water  Board 

and  Soldiers*  Home. 
Chelsea  Park  Commission. 
Nahant  Selectmen. 
Dover  Park  Commission. 
Needham  Water  Commission. 
Needham  Water  Commission. 
Needham  Selectmen. 
Needham  Selectmen. 
Quincy  Park  Commission. 
Quincy  Park  Commission. 
Quincy  Sewerage  Commission. 
Metropolitan  Water  Board. 
Quincy  Water  Commission. 
Quincy  Water  Commission. 
Quincy  Park  Commission. 
Swampscott  Park  Commission. 
Brookline  Water  Department. 


mt^jt 
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PUBLIC  DOOnMENT  . 


FIFTEENTH  ANNUAL  REPORT 


Massachusehs  Board  of  Registration 
IN  Dentistry. 


For  the  Tear  1901. 


BOSTON ! 

WEIGHT   db   POTTEK  PRINTING   CO.,  STATE  PEINTEES, 

18  Povr  Offiok  Squakk. 

1902. 


MEMBERS  OF  THE 

Massachusehs  board  op  Eegistration  in  Dentistry, 

1901. 


JOHN  F.  DOWBLEY,  D.D.S.,  Pretidmt Boston. 

OBOBGE  E.  MITOHBIjIj,  D.D.B.,  Secretary^  .  Haverhill. 

THOMAS  J.  BABBBTT,  D.D.B Worcester. 

DWIGHT  M.  OLAFP,  D.M.D., Boston. 

GEOBOB  A.  MAXFIELD,  D.D.B Holyoke. 


€ammaniatKW^  of  Plassar^tisetts* 


BOABO  OF  RBOXBTKATIOir  IN  DbITTISTKT. 

To  His  Excellency  W.  Murrat  Crane,  Chvemar. 

Sm:  —  Complying  with  the  provision  of  section  6,  chapter 
137  of  the  Acts  of  1887,  the  Board  of  Registration  in  Dentistry 
has  the  honor  to  present  to  you  this  its  fifteenth  annaal  report, 
for  the  year  1901. 

Dwight  M.  Clapp,  D.M.D.,  of  Boston,  and  George  A.  Max- 
field,  D.D.S.,  of  Holyoke,  whose  commissions  expired  in  April, 
were  reappointed  members  of  this  Board  by  Your  Excellency 
for  three  years.  The  former  organization  of  the  Board  was 
continued,  John  F.  Dowsley,  D.D.S.,  of  Boston,  president; 
and  G.  Everett  Mitchell,  D.D.S.,  of  Haverhill,  secretary. 

Meetings  for  the  examination  of  candidates  were  held  this 
year  in  March,  June  and  November.  The  result  of  these  ex- 
aminations is  as  follows :  — 

March :  examined,  91 ;  failed,  45 ;  registered,  46 ;  61  were 
examined  for  the  first  time ;  14,  for  the  second  time ;  8,  for  the 
third  time ;  5,  for  the  fourth  time ;  2,  for  the  fifth  time;  1,  for 
the  seventh  time. 

June :  examined,  109 ;  failed,  52 ;  registered,  57 ;  65  were 
examined  for  the  first  time ;  32,  for  the  second  time ;  3,  for  the 
third  time ;  4,  for  the  fourth  time ;  3,  for  the  fifth  time ;  1,  for 
the  sixth  time ;  1,  for  the  ninth  time. 

November :  examined,  79 ;  failed,  35 ;  registered,  44 ;  27 
were  examined  for  the  first  time ;  20,  for  the  second  time ;  23, 
for  the  third  time ;  4,  for  the  fourth  time ;  2,  for  the  fifth  time ; 
2,  for  the  sixth  time ;  1,  for  the  seventh  time. 

The  above  figures  show  that  a  considerable  number  of  rejected 
applicants  accept  the  advantage  granted  them  under  the  law  for 
re-examination.  The  most  discouraging  feature,  however,  is 
that  in  many  cases  no  perceptible  improvement  is  noticed,  and 
it  is  a  question  in  the  mind  of  the  Board  whether  or  not  the 
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Dumber  of  trials  a  candidate  may  take  should  not  be  limited  by 
legislation. 

In  connection  with  this  question  of  examination,  the  Board 
would  earnestly  recommend  that  the  college  faculties  would 
forbid  undergraduates  taking  the  State  Board  examination 
before  the  end  of  their  tuition  at  college,  as  in  the  majority  of 
cases  they  are  not  fitted  to  pass  a  successful  examination  until 
they  have  taken  their  full  course  of  study. 

The  influence  of  the  work  of  the  Board  has  been  beneficial, 
in  that  it  has  given  a  stimulus  to  the  teaching  in  the  dental 
schools,  and  has  induced  stricter  scrutiny  of  the  acquirements 
of  candidates  for  diplomas.  Formerly,  students  often  sought 
the  schools  from  which  they  could  be  graduated  most  easily, 
but  now  they  prefer  those  that  require  a  high  standard.  The 
demand  of  the  present  is,  and  of  the  future  will  be,  for  higher 
education  in  this  profession. 

Through  the  efforts  of  the  committee  appointed  by  the 
Massachusetts  Dental  Society,  and  their  co-operation  with  the 
State  Board,  eight  cases  of  violation  have  been  reported  and 
prosecuted  by  the  police  authorities  during  the  present  year ; 
in  each  case  the  offender  was  fined  fifty  dollars. 

A  new  kind  of  violation  has  appeared,  —  that  of  physicians 
who  seek  to  take  advantage  of  section  9,  —  <^  Nothing  in  this 
act  shall  apply  to  any  practising  physician  who  is  a  graduate 
from  the  medical  department  of  any  incorporated  college." 
Undoubtedly  the  purpose  of  the  law  in  this  regard  is  not  that 
a  medical  diploma  is  an  equivalent  for  the  examination  and 
certificate  of  registration  required  for  the  regular  practice  of 
dentistry,  which  would  be  absurd,  but  merely  that  no  regular 
physician  may  be  deterred  from  performing  a  dental  operation 
or  treatment  of  a  patient  whenever  a  case  arises  in  his  medical 
practice  requiring  immediate  attention  or  relief.  The  object 
of  this  exemption,  as  of  the  law  itself,  is  primarily  the  relief 
to  the  individual  patient  and  the  good  of  the  public.  In  the 
opinion  of  the  Board,  a  graduate  of  an  incorporated  college  not 
practising  bona  fide  as  a  physician  cannot  be  entitled  to  this 
privilege. 

The  meetings  of  the  Board  for  examination  of  candidates 
during  1902  will  be  held  in  Boston,  March  5,  6  and  7,  June 
25,  26  and  27,  October  22,  23  and   21.      Special  notice  of 
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examinations  are  published  in  the  dental  journals  the  month 
preceding  each  meeting. 

A  list  of  the  dentists  registered  since  December,  1901,  is 
appended. 

The  receipts  and  expenditures  of  the  'Board  since  the  last 

report  are  as  follows  :  — 

Receipts. 

Balance  in  State  Treasury  Jan.  1, 1901, |1,S13  62 

Fees  for  examination  March,  June  and  November,  .        .     8,425  00 

14,788  62 
Expenditures. 

Expenses  to  Dec.  81, 1901, 8,100  98 


Balance  in  State  Treasury  Dec.  81, 1901,        ....   |1,687  64 

All  of  which  is  respectfully  submitted. 

JOHN  F.   DOWSLEY,  President. 

G.   EVERETT  MITCHELL,  Secretary. 

Dec.  31,  1901. 


8  REGISTRATION  IN  DENTISTRY.  [Jan. 


ALPHABETICAL  LIST  OF  DENTISTS 
Reoistebed  bt  Examination  singe  Degembeb,  1900. 


March,  1901, 

ASBT,  Thomas,  Jb., Marblehead. 

Buss,  Jambb  Fravois Boston. 

BouTWSLL,  LBSua  Babhkb, North  Cambridge. 

BiTOKLXT,  Patrick  H., Natlok. 

Cabtbb,  Brnbst  F Waverly,  N.  T. 

Oox,  William  Albxandbb, Oambridfe. 

OUBHINO,  HaBBT  HOWABD BOfltOD. 

CuTLEB,  jAJfBB  W Provideooe,  R.  I. 

Dayib,  Waltbb  Alonzo Cambridge. 

Dayib,  Wbndbll  F., North  Acton. 

Dblahantt,  Jobbph  Fbanoib, Booth  Boston. 

DbWaobb,  Emxanitbl  Alotbiottb, Baat  Boston. 

Dobbok,  William  E., Waterville,  Me. 

! 
DOKOYAN,  JOHM  PATRICK, NorwOOd. 

DoRT,  Wilson  Cabb Providence,  R.  I. 

Fanbibo,  Bllio  Vihal, Campello. 

Frbbzb,  Sbldob  H., Boston. 

I 

Gould,  Bofub  Hbnrt, Worcester. 

Hatdbn,  Bobbrt  Fbroubob, Cambridgeport. 

Hickb,  Frbd  B., Boston. 

HiBCKLBT,  Frank  B Fall  River.  | 

HowB,  Pbrct  Roobrb, Lewiston,  Me. 

I 
Jbpbbn,  Jbfpb  Christian, South  Boston. 

Kbllooo,  Chab.  L., Orange. 

Knioht,  Auprbd  Blmorb, Boston. 

LoRiNO,  Burton  Blmbr, Worcester. 

Mato,  Bdmond  W., Orange. 

MoBlhinnbt,  Gborob  M., Ottawa,  Can. 

MoIlvain,  J.  Morton Pawtnoket,  R.  I. 

Nichols,  Woodbubt  F., Boston. 

NuQBNT,  Thomas  J., Milford. 

OwBNB,  Thomas  Barth, Boston. 
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Pabkbb,  Lbbtbb,     • Oambridge. 

PXBBT,  WAi/ns  L.  O., EMt  Boston. 

Pormr,  Ziphib, BaMaora,  Md. 

BiACB,  Olabbvob  Adaxb, Sm(  BoothlMif ,  Mo. 

Boom,  JoHK  F^ Thonidlke. 

BoTOKS,  Jambs  B.» Bovth  Boitoii. 

BCHIKIISBHOBK,  LOUIB  T., LoOfBIMdOW. 

BHABPBt  IfBBTON  B.« • PntDMII,  OODll. 

SxiTH,  Jaios  Fluirois, WalCkam. 

Bpbhobb,  Jambs  Fbaboib, Wottilor. 

Spbihobb,  Obcab  M^ , Bostoo. 

Whrb,  Bkbbt  William, Boston. 

Whttbhill,  Bobbbv, Onmbridgo. 

Williams,  Balph  H., Gbestalra. 

June^  1901. 

Ambs,  Gbobob  Hbbbt, PrOTidsBOs,  B.  I. 

AinDBBWs,  Fbhimobb  8., Blftshbnrg. 

AXMSTBONG,  WiLUAM  HBVBT, BpriBgflold. 

Babitbt,  Bolams  Baxvobd, Bonthborongh. 

Bbbks,  Plixt  Woodsidb, JmbsIm  PMb. 

Bohmxtillb,  O.  W., GraeniUld. 

Bbown,  Fbbo  Pmillips BndfSord. 

Bubbaxk,  Johm  Bwitt, Broekton. 

Oabtbb,  Fabqumab  D., Dorehwior. 

Oassidt,  Tbbdxbick  M Sltohbarg. 

OoLBS,  Abthub  F., Springfield. 

Got,  WnxiAM  Sboab, Westarlj,  B.  I. 

Obaittobd,  Tbomas  a., Sontli  Boston. 

Obokin,  Obaxlbb  a., Mllford. 

Datib,  Waltbb  W., If sdlbrd. 

EoxBBT,  John  B., Osmbildgs. 

FitzOibbov,  Fbabm  J., Springfield. 

Flakaoam,  Jobbph  B., Woresster. 

Oallahub,  Johh  J., South  Boston. 

GiLLBTT,  Hbbbt  Wbbbtbb, Newport,  B.  I. 

Halb,  Obablbs  Wbslbt Spriagflsld. 

Hammohd,  Thomas  Fbbdbbiok, Nntlek. 

Habdbb,  William  T Plttsfiold. 

Habb,  Biobabd  J., Ashbnnlimn. 

HBvniBH,  Pbtbb  Jambs, Pswtiioket,  B.  I. 

Hxtbbbl,  Edoab  G., Pittsfleld. 

I,  Dbhhis  F., •      .      .      •   Piovldsaoe,  B.  I. 
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Kbith,  Iyak  Bhxabman Botton. 

Kbksvdt,  Javbb  T., Ohtoopee. 

Ladd,  Lawbbnob  a., Pownaly  Vt. 

LzLAND,  Hbkrt,   • Winehendoii. 

Locks,  Maubiob  E., Brockton. 

Luce,  Mubrat  F., H«yerlilll. 

Ltjthbb,  Hbhrt  H JuDMtoWD,  B.  I. 

Maoxtibb,  William  E Wale*. 

Mann,  Albbbt  B., Brantford,  Ontario,  Oan. 

MoOartht,  Stbphbn  D., South  Bocton. 

Mitohbll,  SCatthbw  J., Taanton. 

McMuRRAT,  Albbbt  T., Cambridge. 

O'Bbibn,  Jaxbb  J Somerrille. 

PiKB,  Ohablbs  O.,  .       .       . Dorebester. 

PiTTiNOBB,  Leb  R., Boaton. 

Pboctob,  Chablbb  M., Maiden. 

Bbooh,  Nobvan  G., Pboeoix,  R.  I. 

Rbinstbin,  Ibyinq  O.,  • Boxbarj. 

Bhbfabd,  Luthbb  D.,  Jr^ Brookllne. 

BniNN,  Paul  H Cambridge. 

Bhipxan,  Williav  L., Woroeater. 

Smith,  Habbt  J Cottage  City. 

,  Thomson,  Hugo  S., Canaan,  Conn. 

Witbbok,  Edna  Ruth New  York. 

Woodbbidoe,  Habold  F.  G Boaton. 

Ebllbt,  Zbnas  C, Lynn. 

November^  1901. 

Banks,  Gbo.  Hbbbbbt, Gnilford,  Conn. 

Bbadlbb,  Leonard  M Mattapan. 

Bbown,  Feed  L.  8., Weetborongb. 

Bruce,  Adelbert  M Boaton. 

Oliffobd,  William  J Woroeater. 

CousBNS,  Fbank  B Jamaica  Plain. 

CuMMiNGS,  Gut  A., Ware. 

Cunningham,  Abthur  W., Tannton. 

FisoN,  Barbt  K., Peace  Dale,  R.  I. 

Ford,  Thomas  A Hopkinton. 

Fox,  Edward  T., Clinton. 

GaIjLxtp,  Julius  C,  Jr Boaton. 

Hall,  Bbnbst  L Bridgeton,  Me. 

Hall,  Frbdbbtck  G., Boaton. 

Hbwson,  Eddie  L.  W •       •       .  Maiden. 
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JoNBS,  Hasbt  P Norwfty,  Me. 

Jordan,  hLKwrtu^nt  W., MfttUpftD. 

Kebhaiv,  Wiuuax  J. Oftmbridg«. 

Lads,  Fbxd  B., Brockton. 

Lansis,  H.  E., Fall  River. 

Lbith,  GBonax  W., Lowell. 

LocKHABT,  Jambs  P Oanbrldge. 

MacVioax,  Abohibald, Lyan. 

Mbab,  Fbahk  H BridgetOD,  Me. 

McOouBTT,  Bdvabd  T., Worcester. 

Nbwbll,  Waltbb  G., Booth  Hlngham. 

Patzabt.  E.  R., TaiiDton. 

Putnam,  C^unton  A., Lewieton,  Me. 

Riox,  AiJBBBT  G. NortluunptoD. 

RoBBBTfl,  W.  N., Bockyllle,  Gonn. 

Robinson,  H.  Banvobd, Powllng,  N.  Y. 

Simon,  Balpb  W., Boston. 

Smith,  Olabbbob  B., Warren. 

Smith,  Gbo.  A., Lynn. 

Smith,  Howabd  F. Booth  Hadley  Falls. 

SouLB,  Habmoh  B., Bakersfleld,  Vt. 

Spbabs,  William  J Newport,  B.  I. 

Stonb,  Ella  F.  Btboblin Provlneetown. 

SvLLiYAN,  EueBNB  E Woroestcr. 

Stkora,  Rudolv, Boston. 

Thatbb,  John  Phillips, Boston. 

Van  t>BBFOOL,  Gxobob Troy,  N.  Y. 

Washbubn,  Datid  L Natick. 

Watkins,  Henrt  B Worcester. 
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REPORT. 


To  His  Excellency  W.  Murray  Crane,  Chvemor. 

Sir  :  —  In  compliance  with  the  requirements  of  section  4, 
chapter  397,  Acts  of  1896,  we  hereby  submit  to  Your  Excel- 
lency our  sixteenth  annual  report.  We  are  pleased  to  note 
that  from  a  commercial  stand-point  the  condition  of  pharmacy 
in  the  State  is  greatly  in  advance  of  one  year  ago.  Industry 
and  commerce  go  hand  in  hand,  and  to  industrial  prosperity  is 
due  the  commercial  prosperity  throughout  the  State.  No  busi- 
ness in  existence  is  so  disturbed  by  cut-rate  competition  as  is 
pharmacy ;  but  the  public  is  learning  that  cheap  prices  mean 
cheap  goods,  and  this  class  of  competition  is  becoming  less 
formidable  than  formerly. 

Another  cause  for  congratulation  among  druggists  is  the  re- 
peal of  the  war  stamp  tax  that  took  effect  July  1  of  this  year. 
The  national  revenue  from  the  tax  on  drug  store  products  was 
$5,000,000  per  annum. 

The  professional  side  of  pharmacy  advances  slowly,  but  the 
demand  of  the  present  is,  and  of  the  future  will  be,  for  higher 
education  in  this  profession.  The  excellent  schools  of  phar- 
macy in  this  country  offer  a  means  for  obtaining  this  educa- 
tion. In  former  reports  of  this  Board,  attention  has  been 
called  to  the  desirability  of  a  higher  educational  standard  for 
those  entering  the  drug  business.  The  results  of  our  examina- 
tions show  that  this  point  cannot  be  too  strongly  emphasized. 
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Practical  Examinations. 

Commencing  January  1  of  this  year,  the  character  of  examina- 
tions of  candidates  for  registration  has  been  radically  changed. 
Prior  to  that  time  the  examination  consisted  of  written  and 
oral  questions  and  the  identification  of  drugs.  We  have  now 
a  well-equipped  prescription  counter,  where  each  candidate  is 
required  to  dispense  as  many  prescriptions  as  time  will  allow. 
This  cannot  be  satisfactorily  done  without  actual  drug  store 
experience.  The  oral  examination  consists  practically  of  ques- 
tions relating  to  the  preparation  of  official  products  and  pre- 
scription reading.  The  written  examination  is  more  technical 
in  character,  but  is  confined  to  questions  of  practical  value  to 
the  professional  pharmacist.  It  is  felt  by  the  Board  that  with 
this  form  of  examination  the  practical,  useful  knowledge  of  the 
applicant  is  more  readily  determined  than  by  the  older  method. 
It  is  no  longer  possible  for  persons  to  pass  the  Board  examina- 
tions by  learning  questions  and  answers,  or  by  the  employment 
of  quiz  instructors ;  and  it  is  a  waste  of  time  to  appear  before 
the  Board  without  systematic  study  and  prescription  counter 

experience. 

Liquor  Certificates. 

The  granting  of  liquor  certificates  is  an  important  duty  of 
the  Board.  Section  11  of  the  **  Act  to  regulate  the  practice 
of  pharmacy  "  reads  as  follows :  — 

The  state  board  of  registration  in  pharmacy  may  issue  to  appli- 
cants for  licenses  of  the  sixth  class  to  sell  intoxicating  liquors  a 
certificate,  which  shall  not  be  valid  after  the  expiration  of  one  year 
from  its  date,  stating  that  in  the  judgment  of  said  board  he  is  a 
proper  person  to  be  intrusted  with  such  license,  and  that  the  public 
good  will  be  promoted  by  the  granting  of  said  license. 

It  is  further  stated,  in  section  10  of  the  above-mentioned 
act, — 

if  it  shall  appear  that  the  applicant  is  a  fit  person  to  receive  such 
license  .  .  .  and  is  a  registered  pharmacist  actively  engaged  in  busi- 
ness on  his  own  account. 

Three  qualifications  are  to  determine  the  granting  of  these 
certificates  ;  namely,  the  public  good,  fitness  of  the  person  and 
proprietorship.     In  some  sections  there  is  an  excessive  influx 
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of  new  drug  stores  demanding  sixth-class  licenses.  It  is  the 
l)elief  of  this  Board  that  it  should  not,  by  granting  of  certifi- 
cates, encourage  the  multiplication  of  stores  to  such  an  extent 
that  the  sale  of  intoxicating  liquor  becomes  a  necessity  to  the 
maintenance  of  stores  in  those  vicinities.  It  is  the  intent  of 
the  Board  to  be  impartial  and  fair  to  all  concerned  in  this  part 
of  its  work. 

Enforcement  of  tiie  Pharmacy  Laws. 

In  this  department,  the  Board,  with  the  assistance  of  its 
agent,  has  endeavored  to  investigate  all  complaints  that  have 
come  to  its  notice.  A  larger  number  of  complaints  has  come 
to  us  than  in  the  preceding  year,  and  some  of  an  aggravated 
character.  It  should  be  said,  however,  that  a  large  number  of 
those  against  whom  complaint  has  been  made  were  unregis- 
tered persons,  engaged  in  the  drug  business. 

Re-registration. 

There  has  been  a  demand  by  the  State  Pharmaceutical  Asso- 
ciation and  by  individuals  for  a  correct  list  of  the  registered 
pharmacists  of  the  State.  This  can  be  had  only  by  re-registra- 
tion. Since  the  enactment  of  the  pharmacy  law  in  1885  to 
this  date  there  have  been  4,029  pharmacists  registered  in  this 
State ;  many  of  these  have  died ;  others  have  left  the  State  or 
discontinued  business.  There  are  at  present  1,668  drug  stores 
in  the  State ;  possibly  one-third  of  these  employ  registered 
clerks ;  this  accounts  for  about  one-half  of  the  total  number, 
leaving  about  2,000  certificates  of  registration  unaccounted  for. 
These  latter  certificates  may  be,  and  have  been  in  known 
instances,  used  illegally  by  being  exposed  in  stores  of  ques- 
tionable character  in  which  no  registered  man  is  employed. 
This  Board  is  unanimously  of  the  opinion  that  some  provision 
should  be  made  for  re-registration  at  stated  periods.  Such 
provision  is  made  in  twenty-nine  States  in  the  Union.  In 
twenty-five  States  annual,  in  two  States  biennial  and  in  one 
State  triennial  re-registration  is  required;  the  fees  in  these 
States  range  from  50  cents  to  $5  per  annum.  This  Board  rec- 
ommends that  the  pharmacy  laws  be  amended  to  the  efiect  that 
re-registration  be  rcijuired  biennially,  and  that  the  fee  therefor 
shall  be  $1,  sufficient  to  cover  expenses  incurred. 
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Legislation. 

Referring  again  to  sections  10  and  11  of  the  pharmacy  laws, 
quoted  above,  it  will  be  seen  that  licenses  of  the  sixth  class 
can  be  granted  only  to  '*a  registered  pharmacist  actively  en- 
gaged in  business  on  his  own  account."  Section  12  of  the 
pharmacy  act  provides  that  sixth-class  licenses  shall  remain  in 
force  in  '*  cases  where  the  registered  pharmacist  has  died  or 
become  incapacitated,  and  his  business  is  conducted  by  his 
widow,  executor  or  administrator,  under  a  registered  pharma- 
cist ;  "  but  there  is  no  provision  for  the  renewing  of  a  license  on 
May  1  to  the  widow,  executor  or  administrator  or  to  the  regis- 
tered clerk.  In  many  instances  it  has  become  a  financial  injury 
to  widows  of  deceased  pharmacists.  We  therefore  recom- 
mend that  section  18  of  chapter  397  of  the  Acts  of  1896,  as 
amended  by  chapter  317  of  the  Acts  of  1900,  be  further 
amended  as  follows :  — 

Section  eighteen  of  chapter  three  hundred  and  ninety-seven  of  the 
acts  of  the  year  eighteen  hundred  and  ninety- six,  as  amended  by 
chapter  three  hundred  and  seventeen  of  the  acts  of  nineteen  hundred, 
is  hereby  further  amended  by  adding  after  the  word  "  pharmacist," 
in  the  last  line,  the  following  words :  —  "  who  may  also  be  considered 
qualified  to  receive  a  sixth-class  license  to  be  exercised  upon  said 
premises  of  said  deceased  or  incapacitated  pharmacist  under  the  reg- 
istered licensee's  personal  supervision.  The  provisions  of  section  ten 
of  chapter  three  hundred  and  ninety-six  of  the  acts  of  the  year  eigh- 
teen hundred  and  ninety-six,  inconsistent  herewith,  shall  not  apply," — 
so  as  to  read  as  follows :  —  Section  28.  Whoever  not  being  registered 
as  aforesaid  shall  retail,  compound  for  sale  or  dispense  for  medicinal 
purposes,  or  shall  keep  or  expose  for  sale,  drugs,  medicines,  chemi. 
cals  or  poisons,  except  as  provided  in  section  twenty-three  of  this 
act,  shall  be  punished  by  a  fine  not  exceeding  fifty  dollars.  But 
nothing  in  this  act  shall  be  construed  to  prohibit  the  employment  of 
apprentices  or  assistants  under  the  personal  supervision  of  a  registered 
pharmacist.  In  cases  where  a  registered  pharmacist  has  died  or  be- 
come incapacitated,  his  business  may  be  continued  by  his  widow, 
executor  or  administrator,  under  a  registered  pharmacist,  who  may 
also  be  considered  qualified  to  receive  a  sixth-class  license  to  be 
exercised  upon  said  premises  of  said  deceased  or  incapacitated  phar- 
macist under  the  registered  licensee's  personal  supervision.    The  pro- 
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visions  of  section  ten  of  chapter  three  hundred  and  ninety-six  of  the 
acts  of  the  year  eighteen  hundred  and  ninety-six,  inconsistent  here- 
with, shall  not  apply. 

With  this  report  the  term  of  office  of  Mr.  John  A.  Rice 
expires  by  limitation  of  law  after  serving  for  ten  years  as  a 
member  of  this  Board.  The  remaining  memliers  of  the  Board 
and  the  druggists  of  the  State  will  remember  him  as  a  man  of 
good  judgment,  strong  convictions  and  kindly  nature.  The 
State  has  had  no  more  conscientious  servant  than  he.  In  sign- 
ing this  report,  it  is  understood  that  Mr.  Rice  does  not  neces- 
sarily endorse  these  sentiments. 

It  will  be  seen  that  the  expenses  of  the  Board  for  the  year 
have  been  less  than  anticipated.  This  was  due  to  the  fiict  that 
the  member  from  the  western  part  of  the  State  has  been  able 
to  attend  but  three  meetings  during  the  year,  and  that  another 
member  was  unable  to  attend  for  nearly  two  months. 

With  the  old  method  of  examination  the  Board  was  able  to 
examine  fifteen  per  day ;  with  the  new  method,  but  ten  can  be 
examined.  This  makes  a  greater  number  of  examination  days 
necessary,  and  thereby  increases  the  expense.  Had  all  of  the 
members  been  present  through  the  year,  as  usual,  the  appro- 
priation for  the  year  would  have  been  fully  expended.  For  the 
year  ending  Oct.  1,  1900,  twenty-three  days  were  required  for 
examinations ;  for  this  year,  thirty-six  days. 

The  report  of  the  secretary  and  the  report  of  the  agent  of 
the  Board  are  appended  hereto. 

C.  F.  NIXON,  President, 

AMOS  K.  TILDEN,  Secretary. 

F.  H.  BUTLER. 

JOHN  A.  RICE. 

GEO.  M.  HOYT. 
Boston,  Mass.,  Oct.  1,  1901. 
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SECRETARY'S    REPORT. 


Examination  Account. 

Meetings  for  examinations  have  been  held  on  dates  and  with 
results  as  follows  :  — 


1000-1901. 


October  2-3, 
November  14-16, 
December  12, 
January  1-2, 
January  29-80, 
February  5, 
February  12, 
February  20-21, 
February  27-28, 
March  12, 
March  21, 
March  28, 
April  9-10, 
April  17, 
April  80, 
May  7, 
May  15, 
May  22, 
May  27-28, 
June  5-6, 
June  11, 
June  18-19-20, 
September  17, 
September  23-24, 
September  30, 

Totals,  . 


Days. 

2 
2 
1 
2 
2 
1 
1 
2 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
2 
1 
8 
1 
1 
1 

36 


Examined. 

25 
29 
13 
19 
17 
10 

9 

18 
17 
10 
10 

8 
18 
10 

8 
10 
10 

8 
21 
20 
10 
30 

8 
12 

8 

358 


Registered. 

3 
3 
2 
6 
5 
2 
3 
3 
6 
8 
4 
4 
8 


2 
1 
7 
2 
8 
1 
2 
2 

73 


BfOected. 

22 
26 
11 
13 
12 

8 

6 
15 
11 

7 

6 

4 
15 
10 

7 
10 
10 

6 

20 
13 

8 
22 

7 
10 

6 

285 
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Of  the  seventy-three  certificates  granted  this  year :  — 


13  passed  on  first  examination. 

19      "        "  second       " 

17      "        "  third  " 

8      '•        "  fourth        " 

7      «        "  fifth  " 


3  passed  on  sixth  examination. 
3      "        "  ninth         " 
2      "        •*  eleventh    " 
1      "        "  fifteenth    " 


FiNAKCiAL  Statement  from  Oct.  1, 1900,  to  Oct.  },  1901. 

Oct.  1, 1900,  cash  in  State  treasury, f501  88 

Received  during  the  year :  — 

Fees  from  applicants,  264  at  13, t792  00 

Fees  from  applicants,  119  at  f  5, 595  00 

For  duplicate  certificates, 8  00 

1,395  00 


Total, 11,896  88 

Returned  to  family  of  W.  A.  £.  Kimball,  he  having  died  a  few 
days  after  sending  the  money, 5  00 


Expenditures, 

Servloes.  Expenses.         TotaL 

C.F.Nixon,  president,  .        .        .    $235  00  tH4  35    $349  35 

A.  K.  Tilden,  secretary, ...      232  50  25  47      257  97 

A.  K.  Tilden  (miscellaneous  biils),           -  SO  34        30  34 

F.  H.  Butler 150  00  58  80      203  80 

F.  H.  Butler  (printing),          .        .           -  3  00          3  00 
John  A.  Rice 15  00  30  66        45  66 

G.  M.  Hoyt, 222  50  58  70      281  20 

G.  M.  Hoyt,  drugs, ....           ►  3  60         3  60 

t855  00  1319  92  $1,174  92 

Hammett  School  Supply  Company,  f  3  75 

Wright  &  Potter  Printing  Company,  15  01 

E.  L.  Patch  Company, 4  78 

Weeks  &  Potter  Company,     ....  9  34 

Theo.  Metcalf  Company,        ....  2  65 

35  63 


$1,891  88 


1,210  45 


Balance  in  State  treasury, $681  43 

LiahUiliea, 

Applicants  not  examined,  fees  paid :  — 
Prior  to  Oct.  1,  1900:  — 


48att3 V^  00 

45  at  $5, 225  00 


t369  00 


From  Oct.  1, 1900,  to  Oct  1, 1901 :  — 

37  at  $3 1111  00 

20  at  16, 100  00 


211  00 

|580  00 
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Applications  fob  Certificates  of  Fitness. 

Applications  received  from  Oct.  1,  1900,  to  March  1,  1901,  to 

expire  April  80. 1901, 

Certificates  granted, 35 

Applications  refused, 20 

Applications  received  from  March  1,  1901,  to  Oct  1,  1901,  to 

expire  April  80, 1902, 

Certificates  granted, 1,104 

Applications  refused, 98 

Applications  transferred, 5 


55 


1,207 


Total  number  of  applications  for  the  year,  . 
Total  number  of  certificates  granted,  . 
Total  number  of  applications  refused,  . 
Total  number  of  applications  transferred, 


1,189 

118 

5 


1,262 


Total  amount  of  fees  received, |1,262  00 

Returned  to  rejected  applicants,      .        .        .        .    $118  00 

Paid  to  State  Treasurer 1,189  00 

Transferred, 5  00 


Financial  Statement 


C.  F.  Nixon,  president,   . 
C.  F.  Nixon,  supplies, 
A.  K.  Tilden,  . 
A.  K.  Tilden,  supplies,  etc., 

F.  H.  Butler,    . 

G.  M.  Hoyt,     . 

G.  M.  Hoyt,  supplies, 
S.  B.  Harris,  agent, 
Lucie  Barret  Koch, 
Bessie  Burroughs,  . 


FROM  Oct.  1,  1900,  to 

Service!.       Expenses. 

t852  50    tld7  75 

11  29 

897  50        88  01 

41  95 

107  50        86  47 

90  00        29  75 

81  71 

780  00      866  94 

570  00 

50  00 


Oct.  1,  1901, 

Total. 

1550  25 

11  29 
980  51 

41  95 
148  97 
119  75 

81  71 

1,146  94 

570  00 

50  00 


♦2,847  50    1748  87  $8,596  87 


J.  L.  Fairbanks  Company, 

Wright  &  Potter  Printing  Company, 

Thorp  &  Martin  Company,     . 

Press  Clipping  Bureau, 

N.  E.  Telegraph  and  Telephone  Company, 

Fox,  Fultz  &  Co., 

E.  L.  Patch  Company,     .... 

Fuller,  Leonard  &  Small, 

Charles  P.  Whittle,         .... 

Wm.  H.  Bradford 

Whitall,  Tatum  Company, 


16  60 
71  84 

6  75 
21  75 
11  67 

5  18 
76  75 

17  50 
825  00 

7  21 
198  94 
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Burditt  &  WUliams  Companj, 
Spatula  Pablishing  Company, 
Weeks  &  Potter,     . 
Theo.  Metcalf  Company, 
Sampson,  Murdock  Company, 


tl7  00 
8  00 
4  62 
3  05 
6  50 


1781  58 


14,377  95 


Number  of  meetings  held  for  granting  to  applicants  certificates  of 
Number  of  hearings  on  applications  for  certificates  of  fitness,    . 

Enforcement  of  Pharmaoy  Law. 

Summary. 

Number  of  meetings  for  enforcement  of  pharmacy  law. 
Number  of  hearings  on  violations  of  pharmacy  law. 
Number  of  certificates  suspended  for  ten  years,   . 
Number  of  certificates  suspended  for  five  years,  . 
Number  of  certificates  suspended  for  two  years,  . 
Number  of  certificates  suspended  for  one  year,    . 
Number  of  certificates  suspended  for  eighteen  months 
Number  of  certificates  suspended  for  two  months, 
Number  of  cases  continued  for  sentence. 
Number  of  formal  complaints  to  the  Board, 

Financial  Statement  from  Oct.  1,  1900,  to  Oct.  1,  1901. 


C.  F.  Nixon,    . 

A.  K.Tilden,  . 

A.  K.  Tilden,  witness  fees, 

F.  H.  Butler,   . 

6.  M.  Hoyt,     . 

S.B.Harris,    . 


Senrtoes. 

tS7  50 
50  00 

47  50 

47  50 

795  00 


Expenses. 

121  00 

4  75 

75  90 

20  07 

15  70 


TotaL 
t58  50 

54  75 
75  90 

67  57 

68  20 


368  81    1,163  31 


1977  50    1^05  73  |1,48S  23 


J.  L.  Fairbanks  &  Co., 
Press  Clipping  Bureau, 


$9  70 
2  00 


Total, 


11  70 


18 
67 


18 
25 
1 
1 
3 
6 
1 
2 
1 
31 


AMOS  K.  TILDEN, 

Secretary, 


11,494  93 


Mi 
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AGENT'S  EEPORT. 


To  the  Board  of  Begistralion  in  Pharmacy, 

Herewith  submitted  is  a  condensed  report  of  my  doings 
under  your  orders  during  the  past  year,  with  a  r6sum^  of  vari- 
ous matters  which  have  come  under  my  observation  in  the  per- 
formance of  my  official  duties  which  relate  to  the  condition  of 
pharmacy,  together  with  records  relating  to  the  enforcement  of 
the  pharmacy  laws  of  this  Commonwealth. 

The  following  registered  pharmacists  died  during  the  year :  — 


Bourne,  Jacob  F.,    .    Boston. 
Buffington,  Elisha  D.,  Worcester. 
Coville,  Frank  O.,   .    Winchester. 
Curtis,  John  W.,      .    Hinsdale. 
Duval,  Edmond  P., .    Leominster. 
Eaton,  Charles  I.,    .    Boston. 
Ferguson,  William  A.,  Foxborough. 
Hartshorn,  Fred^k  A.,  Marlborough. 
Hodges,  Chauncey  A.,  Lynn. 
Hollis,  Francis,        .    Boston. 
Jenkins,  Luther  L., .    Boston. 
Mahem,  John  J.,     .    Woburn. 


McCarthy,  Callahan,   Northbridge. 
Nash,  Frank  S.,        .    Brockton. 
O^Brien,  James,       .    Lowell. 
Ohlander,  John  V., .    Worcester. 
Reid,  Charles  S.,      .    Holbrook. 
Robbings,  George  H.,  West  Warren. 
Shay,  Thomas  £.,    .    Salem. 
Sweeney,  John  P.,  .    Boston. 
Toward,  Arlie  B.,    .    Boston. 
Wetherell,  Monson  L.,  Gloucester. 
Williams,  Joseph,  .    Newbuiyport. 


In  the  above  list  will  be  recognized  the  names  of  several 
druggists  who  were  long  and  favorably  known  in  the  pharmacy 
business. 

My  duties  have  taken  me  into  every  portion  of  the  State. 
It  has  been  the  general  expression  from  those  engaged  in  the 
profession  that  their  business  during  the  year  1901  has  been 
more  satisfactory  than  in  1900,  which  is  gratifying. 

It  is  somewhat  humiliating  to  report  that  during  the  year 
more  prosecutions  have  been  made  and  more  convictions  of 
violators  of  the  pharmacy  law  than  during  the  previous  year. 
The  reason  is  apparent  why  prosecutions  have  increased.  Of 
the  number  arraigned  before  the  court,  a  large  per  cent,  were 
unregistered  pharmacists.  In  several  instances  they  had  for- 
merly been  engaged  in  the  liquor  business  in  cities  and  towns 
where  licenses  had  formerly  been  granted,  but  failing  to  grant 
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licenses  by  reason  of  the  **no"  vote,  and  knowing  full  well 
that  licenses  of  the  sixth  class  may  be  granted  where  the  "  no  " 
vote  prevails,  they  took  it  upon  themselves  to  employ  a  regis- 
tered clerk  and  open  up  to  all  appearances  a  full-fledged  phar- 
macy ;  but  have  been  obliged  to  settle  with  our  courts  for  their 
folly,  the  law  having  been  repealed  whereby  formerly  unregis- 
tered proprietors  could  conduct  the  business  of  pharmacy  with 
a  registered  clerk,  which  has  proven  quite  an  obstacle  to  their 
advancement  as  druggists.  The  majority  of  those  who  have 
thus  embarked  have  wisely  given  up  the  undertaking.  In  one 
instance  four  men  engaged  in  the  business,  one  being  regis- 
tered ;  prosecution  was  followed  by  arrest,  accompanied  with 
bailing  process.  The  three  unregistered  men  fled  to  Canada, 
and  were  defaulted  in  court.  It  may  be  confidently  believed 
that  they  will  not  come  under  the  supervision  of  the  Board 
again. 

Another  violator,  known  to  the  Board,  having  been  re- 
peatedly prosecuted  and  convicted,  upon  another  seizure  being 
made  at  his  place  of  business,  made  quick  time  and  crossed 
the  border  line.  He  likewise  will  not  give  the  Board  or  the 
local  authorities  any  further  trouble. 

Another,  who  advertised  himself  as  general  manager  of 
several  drug  stores,  the  proprietor  not  being  registered,  after 
being  severely  disciplined,  concluded  to  interest  himself  as 
manager  of  a  travelling  band  of  gypsies. 

Another  would-be  druggist,  unregistered,  who  has  been  re- 
peatedly convicted  for  violating  the  liquor  law  and  pharmacy 
law,  and  has  paid  fines  and  served  time  in  the  jail,  upon  learn- 
ing that  another  indictment  had  been  found  against  him, 
hurriedly  left  the  State.  At  the  time  of  his  departure  he  was 
owner  of  three  drug  stores  in  Massachusetts.  They  have  all 
been  closed. 

The  public  good  is  subserved  and  the  pharmacy  business 
elevated  by  these  departures,  and  for  the  benefit  of  those  who 
may  be  inclined  without  the  proper  qualifications  prescribed  by 
law  to  enter  into  the  drug  business  to  evade  the  liquor  law,  it 
seems  proper  to  say  :  You  have  no  right  to  take  the  responsi- 
bility upon  yourselves  to  deal  in  drugs,  medicines,  chemicals 
and  poisons,  thereby  jeopardizing  the  public  welfare,  that  you 
may,  under  a  respectable  cover,  conduct  an  unlawful,  disreputa- 
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ble  business.  Never  sail  under  false  colors.  If  you  are 
inclined  to  engage  in  the  liquor  business,  do  so,  if  at  all,  under 
the  sanction  of  a  liquor  license.  Don't  attempt  to  do  so  as  a 
pharmacist  in  this  Commonwealth. 

Chapter  106,  Acts  of  1900,  amended  section  10  of  chapter 
397  of  the  Acts  of  1896  by  adding  at  the  end  thereof  the 
following :  — 

A  registered  pharmacist  who  owns  stock  to  the  actual  value  of  at 
least  five  hundred  dollars  in  a  company  incorporated  for  the  purpose 
of  carrying  on  the  drug  business,  and  who  conducts  in  person  the 
business  of  a  drug  store  of  such  corporation,  shall  be  considered  as 
actively  engaged  in  business  on  his  own  account  within  the  meaning 
of  this  act,  and  may  be  considered  qualified  to  receive  such  a  license 
for  said  store. 

Whereas  the  above  statute  is  all  right  when  resorted  to  by 
honest  men,  who  organize  stock  companies  under  its  provision 
and  honestly  conform  to  the  law,  and  the  public  welfare  will 
not  suffer  thereby,  evil-disposed  persons  have  taken  advantage 
of  its  provisions,  organized  stock  companies  under  the  laws  of 
other  States,  present  or  pretend  to  give  stock  to  registered 
persons  of  the  value  of  five  hundred  dollars,  as  estimated  by 
the  promoters,  then  the  drug  store  opens  up  with  a  registered 
man,  a  figure  head  in  the  venture,  the  combination  bringing 
incompetency  into  the  business. 

Your  agent,  as  the  Board  well  knows,  has  been  called  upon 
to  investigate  several  such  cases.  Perhaps  it  is  not  out  of 
place  to  give  one  illustration. 

In  the  city  of  Boston  complaint  came  to  the  Board  that  a 
drug  store,  giving  name  and  location,  was  open  for  business 
without  the  proprietor  being  registered,  a  registered  man  call- 
ing occasionally.     Upon  investigation  the  proprietor  said :  — 

<*This  is  a  stock  company,  organized  under  the  laws  of 

Maine.     Mr.  is  the  registered  clerk,  who  comes  here 

when  he  is  wanted.  He  is  one  of  the  stockholders  in  the  com- 
pany. We  are  not  quite  satisfied  with  him.  We  are  going  to 
get  another  registered  man." 

In  the  course  of  time  another  registered  man  put  in  an  ap- 
pearance. Upon  being  interviewed  by  your  agent  as  to  his 
connection  with  the  store,  he  said :  — 
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**  This  is  a  stock  company,  I  understand.  The  treasurer  of 
the  company  has  made  out  a  certificate  of  stock  in  my  name, 
claiming  to  be  worth  five  hundred  dollars,  and  put  it  in  the 
money  drawer,  saying,  *  In  the  event  of  any  person  question- 
ing you  as  to  your  ownership  in  the  store,  show  this  certificate 
of  stock  to  them/  " 

He  further  stated :  •'I  did  not  put  any  money  into  the  con- 
cern; I  don't  claim  to  own  the  certificate  of  stock;  all  the 
interest  I  claim  to  have  in  this  store  is  my  weekly  wages." 

This  was  the  confession  of  a  truthful  man.  When  informed 
in  regard  to  the  law,  he  said,  <*I  shall  take  my  certificate  and 
leave."  The  store  has  ceased  to  do  business  in  this  Common- 
wealth. 

Investigation  of  several  cases  of  a  similar  character  proved 
that  incompetent  persons*  have  taken  advantage  of  this  statute, 
thereby  imposing  upon  the  public. 

In  the  performance  of  my  duties,  my  attention  has  been  called 
to  the  fact  that  in  several  towns  voting  no  license,  licenses  of 
the  sixth  class  have  been  granted  by  the  selectmen  and  issued 
to  druggists  without  the  licensee  giving  any  bond  therefor,  — 
notwithstanding  that  section  13,  chapter  100  of  the  Public 
Statutes,  distinctly  declares,  in  the  following  language :  — 

No  license  shall  be  issued  until  the  license  fee  has  been  paid  to  the 
treasurer  of  the  city  or  town  by  which  it  is  to  be  issued  and  until  he 
has  received  a  satisfactory  bond,  payable  to  him  as  such  treasurer,  in 
the  sum  of  one  thousand  dollars,  signed  by  the  licensee  and  sufficient 
surety  or  sureties,  who  shall  be  jointly  and  severally  liable  and  con- 
ditioned for  the  payment  of  all  costs,  damages  and  fines  incurred  by 
violation  of  the  provisions  of  this  chapter.  Separate  suits  may  be 
brought  on  such  bond  by  any  persons  at  their  own  expense.  Such 
bond,  after  approval,  shall  be  filed  in  the  oflSce  of  the  city  or  town 
clerk,  and  may  be  sued  in  any  court  having  Jurisdiction  under  the 
provisions  of  this  chapter,  and  a  certified  copy  thereof  shall  be  ad- 
missible in  evidence,  and  shall  have  the  same  force  and  effect  as  the 
original  bond  would  have  if  offered  in  evidence.  The  bond  to  be 
taken  in  each  case  may  be  in  the  following  form. 

Subsequently  follows  the  form  of  bond  required. 

Upon  calling  the  attention  of  the  selectmen  to  this  violation 
of  the  statute,  they  have  immediately  taken  steps  to  conform 
to  the  law  governing  the  same. 
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Section  1,  chapter  431,  Acts  of  1887,  reads  as  follows :  — 

No  license,  except  of  the  sixth  class  named  in  section  ten  of 
chapter  one  hundred  of  the  Public  Statntes,  shall  be  hereafter  granted 
to  retail  druggists  or  apothecaries  for  the  sale  of  spirituous  or  intoxi- 
cating liquor. 

Notwithstanding  this  plain  declaration  of  the  statutes,  in- 
stances have  come  to  my  knowledge  where  the  granting  author- 
ities have  taken  upon  themselves  the  responsibility  of  issuing 
licenses  of  the  first  and  fourth  classes  to  druggists  in  this  Com- 
monwealth, thereby  violating  the  license  law  and  affording  no 
protection  to  the  licensee  whatever. 

During  the  past  year  an  unusual  number  of  drug  stores  have 
changed  proprietors,  —  in  many  instances,  men  of  long  stand- 
ing in  the  business  retiring,  to  be  succeeded  by  younger  phar- 
macists, which  has  had  the  tendency  to  infuse  younger  blood 
into  the  profession. 

RECAPrrULATION. 

Number  of  druggists  deceased, 23 

Number  of  drug  stores  in  the  Commonwealth, 1,568 

Number  of  drug  stores  closed, 36 

Number  of  new  stores  opened  for  business, 30 

Number  of  stores  found  with  unregistered  proprietors  and  no  regis- 
tered partners, 23 

Number  of  complaints  made  to  the  Board  and  investigated,       .        .  101 
Number  of  complaints  investigated  and  reported  to  the  proper  prose- 
cuting officers, 1  86 

Number  of  prosecutions, 75 

Number  of  convictions, 61 

Number  of  continued  cases  in  court,     ...'....  9 

Number  found  not  guilty, 5 

Amount  of  fines  paid,    .        .   * Htl^O 

Number  sent  to  jail, 2 

Number  of  formal  complaints  made  to  the  Board,       ....  31 

My  thanks  are  hereby  extended  to  the  various  local  authori- 
ties throughout  the  Commonwealth  for  assistance  rendered  to 
me  in  the  discharge  of  my  ofScial  duties. 


Respectfully  submitted. 


SIMON  B.  HARRIS, 

Agent, 
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[Chaptbb  897,  AcT8  of  1896,  as  ambnded  bt  thb  Acts  of  1898, 1899, 1900  and  1901.] 

An  Act  to  regulate  the  Practice  of  Pharmacy. 

Be  it  enacted,  etc,,  cu  follows : 

Section  1.  rThe  board  of  registration  in  pharmacy  shall  consist 
of  five  persons.  The  appointments  to  fill  vacancies  occarring  from 
expiration  of  terms  of  otfice  shall  be  for  five  years  from  the  first  day 
of  October,  in  each  year,  and  no  person  shall  hereafter  serve  as  a 
member  of  said  board  for  more  than  five  years,  consecutively, — 
providing  that  the  present  members  of  said  board  shall  continue  to 
hold  their  ofiSces  daring  the  terms  for  which  they  were  severally  ap- 
pointed. The  appointments  to  said  board  shall  be  made  by  the  gov- 
ernor with  the  advice  and  consent  of  the  council,  and  only  skilled 
pharmacists,  resident  in  the  Commonwealth,  who  have  had  ten  con- 
secutive years  of  practical  experience  in  the  compounding  and  dis- 
pensing of  physicians'  prescriptions  and  actively  engaged  in  the  drug 
business,  shall  be  eligible,  and  not  more  than  one  member  of  said 
board  shall  be  interested  in  the  sale  of  drugs,  medicines  and  chemi- 
cals and  the  compounding  and  dispensing  of  physicians'  prescriptions 
in  the  same  councillor  district.  Any  member  of  said  board  may  be 
removed  from  office  for  cause  by  the  governor. 

Section  2.  The  members  of  said  board  shall  meet  on  the  first 
Tuesday  of  October  in  each  year  at  such  time  and  place  as  they  may 
determine,  and  shall  immediately  proceed  to  organize  by  electing  a 
president  and  secretary,  who  shall  be  members  of  the  board,  and  who 
shall  hold  their  respective  offices  for  the  term  of  one  year.  The 
secretary  shall  give  to  the  treasurer  and  receiver  general  of  the  Com- 
monwealth a  bond  with  sufficient  sureties,  to  be  approved  by  the  gov- 
ernor and  council,  for  the  faithful  discharge  of  the  duties  of  his  office. 
The  said  board  shall  hold  three  regular  meetings  in  each  year,  one  on 
the  first  Tuesday  of  January,  one  on  the  first  Tuesday  of  May  and 
one  on  the  first  Tuesday  of  October,  and  such  additional  meetings  at 
such  times  and  places  as  they  shall  determine. 

Section  3.  The  compensation,  incidental  and  travelling  expenses 
of  the  board  shall  be  paid  from  the  treasury  of  the  Commonwealth. 
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The  compensation  of  the  members  of  the  board  shall  be  five  dollars 
each  for  every  day  actually  spent  in  the  discharge  of  their  duties  and 
the  amount  actually  paid  by  them  for  necessary  travelling  expenses 
in  attending  the  meetings  of  the  board,  but  in  no  case  exceeding 
three  cents  per  mile  each  way.  The  bills  for  such  compensation  and 
their  incidental  and  travelliDg  expenses  shall  be  approved  by  the 
board  and  sent  to  the  auditor  of  the  Commonwealth,  who  shall  certify 
to  the  governor  and  council  the  amounts  due  as  in  case  of  other  bills 
and  accounts  approved  by  him  under  the  provisions  of  law.  So 
much  of  the  receipts  from  examinations  as  may  be  necessary  for  the 
compensation  and  expenses  of  the  board,  as  aforesaid,  is  hereby  ap- 
propriated, in  addition  to  any  amount  authorized  by  the  legislature 
for  the  purposes  of  this  act. 

Section  4.  The  board  shall  keep  a  record  of  the  names  of  all  per- 
sons examined  and  registered  hereunder,  and  a  record  of  all  moneys 
received  and  disbursed  by  said  board,  a  duplicate  of  which  records 
shall  always  be  open  to  inspection  in  the  office  of  the  secretary  of  the 
Commonwealth.  Said  board  shall  make  to  the  governor  on  or  before 
th^  first  day  of  January  in  each  year  a  report  stating  the  condition  of 
pharmacy  in  the  state,  with  a  full  and  complete  record  of  all  its 
official  acts  during  the  year,  and  the  receipts  and  disbursements  of 
the  board. 

Registration  of  Pharmacists. 

Section  5.  Any  person  desiring  to  do  business  as  a  pharmacist 
shall,  upon  payment  of  a  fee  of  five  dollars,  be  entitled  to  examiua- 
tion,  and  if  found  qualified  shall  be  registered  as  a  pharmacist,  and 
shall  receive  a  certificate  signed  by  the  president  and  secretary  of 
said  board. 

Any  person  may  be  re-examined  after  the  expiration  of  three 
months  at  any  regular  meeting  of  the  board,  upon  the  payment  of  a 
fee  of  three  dollars.  All  fees  received  by  the  board  under  this  act 
shall  be  paid  by  the  secretary  of  the  board  into  the  treasury  of  the 
Commonwealth. 

Section  6.  Every  person  who  has  received  a  certificate  of  regis- 
tration from  the  board  shall  conspicuously  display  the  same  in  his 
place  of  business. 

Section  7.  Said  board  shall  hear  all  applications  by  registered 
pharmacists  for  the  granting  of  sixth  class  licenses,  whenever  such 
hearing  is  required  by  the  applicant,  and  all  complaints  made  to  them 
against  any  person  registered  as  a  pharmacist,  charging  him  with 
suffering  or  permitting  the  use  of  his  name  or  his  certificate  of  regis- 
tration by  others  in  the  conduct  of  the  business  of  pharmacy  when  he 
himself  is  not  the  owner  and  actively  engaged  in  such  business; 
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engaging  in,  aiding  or  abetting  the  violation  or,  in  his  business  as  a 
phannacist,  violating  any  of  the  laws  of  the  Ck)inmonwealth  now  under 
the  supervision  of  the  board  of  registration  in  pharmacy,  and  especially 
the  laws  relating  to  the  sale  of  intoxicating  liquor.  Such  complaint 
shall  be  under  oath,  shall  set  out  the  offence  alleged,  and  shall  be 
made  within  fifteen  days  of  the  date  of  the  act  complained  of. 

Section  8.  Said  board  shall  notify  the  person  complained  against 
of  the  charge  made  against  him  and  of  the  time  and  place  when  and 
where  the  matter  will  be  heard  by  them.  He  may  then  and  there 
appear  before  the  board  with  his  witnesses  and  be  heard  by  counsel. 
Any  three  of  the  members  of  the  board  shall  be  a  quorum  for  such 
hearing.  Either  member  of  the  board  may  administer  oaths  to  the 
witnesses  at  such  hearing,  and  any  person  so  sworn  who  wilfully 
swears  or  affirms  falsely  respecting  any  matter  upon  which  his  testi- 
mony is  required  shall  be  deemed  guilty  of  perjury.  Said  board  shall 
have  the  power  to  send  for  persons  and  compel  the  attendance  of 
witnesses  at  said  hearings,  by  process  duly  served. 

Section  9.  If  the  full  board  sitting  at  such  hearing  shall  find  that 
the  person  complained  against  is  guilty  of  the  acts  charged  against 
him  said  board  may  suspend  his  registration  as  a  pharmacist  and  his 
certificate  thereof,  for  such  term  as  the  board  in  their  judgment,  after 
due  consideration  of  the  facts,  may  deem  for  the  best  interest  of  the 
public,  but  the  license  or  certificate  of  registration  of  a  registered 
pharmacist  shall  not  be  suspended  for  a  cause  punishable  by  law 
until  after  conviction  by  a  court  of  competent  jurisdiction.  [Amended 
by  chapter  522,  Acts  of  1901,  as  follows:  Section  nine  of  chapter 
three  hundred  and  ninety-seven  of  the  Acts  of  the  year  eighteen 
hundred  and  ninety-six  is  hereby  amended  by  striking  out  in  the 
seventh  line,  the  words  ^^or  may  revoke  it  altogether",  and  in  the 
ninth  line,  the  words  "  or  revoked."] 

Section  10.  No  license  for  the  sale  of  spirituous  or  intoxicating 
liquors,  except  of  the  sixth  class,  shall  be  granted  to  retail  druggists 
or  apothecaries.  One  or  more  such  licenses  shall  be  granted  annually 
by  the  board  of  license  commissioners  of  cities,  the  board  of  police 
of  the  city  of  Boston,  or  the  selectmen  of  towns,  to  retail  druggists 
or  apothecaries,  if  it  shall  appear  that  the  applicant  is  a  fit  person  to 
receive  such  license,  is  not  disqualified  to  receive  the  same  under 
section  sixteen  of  this  act,  and  is  a  registered  pharmacist  actively 
engaged  in  business  on  his  own  account,  and  if  he  shall  also  present 
to  the  licensing  board  a  certificate  of  fitness  as  provided  in  section 
eleven  of  this  act.  Retail  druggists  and  apothecaries  shall  not  be 
subject  to  the  second  clause  of  section  nine  of  chapter  one  hundred 
of  the  Public  Statutes  when  the  sale  is  made,  as  hereinafter  provided, 
upon  the  prescription  of  a  physician.     [Amended  by  chapter  106, 
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Acts  of  1900,  as  follows  :  Section  ten  of  chapter  three  hundred  and 
ninety-seven  of  the  acts  of  the  year  eighteen  hundred  and  ninety-six 
is  hereby  amended  by  adding  at  the  end  thereof  the  following :  — 
A  registered  pharmacist  who  owns  stock  to  the  actual  value  of  at 
least  five  hundred  dollars  in  a  company  incorporated  for  the  purpose 
of  carrying  on  the  drug  business  and  who  conducts  in  person  the  busi- 
ness of  a  store  of  such  corporation,  shall  be  considered  as  actively 
engaged  in  business  on  his  own  account  within  the  meaning  of  this 
act,  and  may  be  considered  as  qualified  to  receive  such  a  license  for 
said  store.] 

Section  11.  The  state  board  of  registration  in  pharmacy  may 
issue  to  applicants  for  licenses  of  the  sixth  class  to  sell  intoxicating 
liquor  a  certificate,  which  shall  not  be  valid  after  the  expiration  of 
one  year  from  its  date,  stating  that  in  the  judgment  of  said  board  he 
is  a  proper  person  to  be  entrusted  with  such  license  and  that  the 
public  good  will  be  promoted  by  the  granting  of  said  license.  Any 
registered  pharmacist  against  whom  no  complaints  have  been  made 
to  said  board  may  be  considered  a  proper  person  to  receive  such 
certificate.  Such  complaints  shall  be  in  writing,  specifying  the  rea- 
son, if  any,  why  a  certificate  should  be  withheld.  For  each  certificate 
so  granted  by  the  board  of  registration  in  pharmacy  said  board  shall 
be  entitled  to  receive  a  fee  not  exceeding  one  dollar,  to  be  paid  by 
the  applicant. 

Section  12.  Any  license  for  the  sale  of  intoxicating  liquor,  of 
the  sixth  class,  shall  become  null  and  void,  without  any  process  or 
decree,  whenever  the  registered  pharmacist  to  whom  it  has  been 
granted  shall  cease  to  conduct  his  business  in  person  and  on  his  own 
account,  or  upon  the  revocation  of  his  registration  as  such  pharmacist 
and  of  his  certificate  thereof,  excepting  cases  where  (he  registered 
pharmacist  has  died  or  become  incapacitated,  and  his  business  is 
continued  by  his  widow,  executor  or  administrator,  under  a  registered 
pharmacist. 

Section  13.  Sales  of  intoxicating  liquor  of  any  kind  by  retail 
druggists  and  apothecaries,  for  medicinal,  mechanical  or  chemical 
purposes,  shall  be  made  only  upon  the  certificate  of  the  purchaser, 
which  certificate  shall  state  the  use  for  which  the  same  is  wanted, 
and  shall  be  immediately  cancelled  at  the  time  of  such  sale  in  such 
manner  as  to  show  the  date  of  cancellation. 

Section  14.  [Amended  by  chapter  91,  Acts  of  1901,  as  follows : 
Section  fourteen  of  chapter  three  hundred  and  ninety-seven  of  the 
acts  of  the  year  eighteen  hundred  and  ninety-six  is  hereby  amended 
by  striking  out  the  words  ^^who  shall  also  sign  his  name  in  said  book 
as  part  of  said  entry  ",  in  the  fourth  and  fifth  lines,  by  striking  out 
the  words  '^  Signature  of  Purchaser",  in  the  form  appended  to  said 
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section,  and  by  adding  at  the  end  of  said  section  the  words :  —  The 
certificate  mentioned  in  section  thirteen  of  this  act  shall  be  a  part  of 
the  said  book  and  shall  not  be  detached  therefrom,  and  shall  be  in 
form  substantially  as  follows : — 

CERTIFICATB. 

I  wish  to  purchase, 

and  I  certify  that  I  am  not  a  Minor  and  that  the  same  is  to  be  used  for 
*  Mechanical  *  Chemical  *  Medicinal  purposes.  [^*  Draw  a  line  through 
the  wards  which  do  not  indicate  the  purpose  of  the  purchase,"] 

O  Signature 

Cancelled, 


so  as  to  read  as  follows:  —  Section  14.  A  book  shall  be  kept  by 
every  retail  druggist  and  apothecary  in  which  he  shall  enter  at  the 
time  of  every  such  sale  the  date  thereof,  the  name  of  the  purchaser, 
the  kind,  quantity  and  price  of  said  liquor,  the  purpose  for  which  it 
was  sold,  and  the  residence  by  street  and  number,  if  there  be  such, 
of  said  purchaser.  If  such  sale  is  also  made  upon  the  prescription 
of  a  physician  the  book  shall  also  contain  the  name  of  the  physician 
and  state  the  use  for  which  said  liquor  is  prescribed  and  the  quantity 
to  be  used  for  such  purpose,  and  shall  be  cancelled  in  the  manner 
before  provided  with  reference  to  certificates.  Said  book  ^hall  be  in 
form  substantially  as  follows :  — 


Dftte. 


Name 

of 

ParchsMr. 


Beiidenee. 


Kind 

and 

Quantity. 


Pnrpose 

of 

Use. 


Price. 


Name 

of 

Phyiician. 


The  certificate  mentioned  in  section  thirteen  of  this  act  shall  be  a 
part  of  the  said  book  and  shall  not  be  detached  therefrom,  and  shall 
be  in  form  substantially  as  follows :  — 


Certificate. 
I  wish  to  purchase. 


and  I  certify  that  I  am  not  a  Minor  and  that  the  same  is  to  be  used  for 
*  Mechanical  *  Chemical  *  Medicinal  purposes.  [  *  Draw  a  line  through 
the  words  which  do  not  indicaie  the  purpose  of  the  purchaseJ] 


O  Signature. 


Cancelled, ] 
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Section  15.  The  book,  certificates  and  prescriptions  before  pro- 
vided for  or  referred  to,  shall  at  ail  times  be  open  in  the  city  of 
Boston  to  the  inspection  of  the  board  of  police,  and  in  all  the  cities 
and  towns  in  the  Commonwealth  to  the  inspection  of  the  mayor 
and  aldermen,  board  of  license  commissioners,  selectmen,  overseers 
of  the  poor,  sheriff,  constables,  police  officers,  and  justices  of  the 
peace. 

Section  16.  Any  person  making  or  issuing  a  false  or  fraudulent 
certificate  or  prescription  referred  to  in  sections  thirteen  or  fourteen 
of  this  act  may  be  prosecuted  therefor,  and  upon  conviction  may  be 
fined  ten  dollars.  Any  retail  druggist  or  apothecary  violating  any  of 
the  provisions  of  sections  thirteen,  fourteen  and  fifteen  of  this  act 
shall,  upon  conviction  thereof,  be  punished  by  fine  of  not  less  than 
fifty  nor  more  than  five  hundred  dollars,  or  imprisonment  for  not  less 
than  one  month  nor  more  than  six  months,  or  by  both  such  fine  and 
imprisonment.  He  shall  in  addition  to  said  penalties  forfeit  his 
license  and  be  disqualified  to  hold  a  license  for  the  period  of  one  year 
after  his  conviction,  and  if  the  licensee  is  the  owner  of  the  premises 
no  license  shall  be  exercised  on  the  premises  described  in  the  forfeited 
license  during  the  residue  of  the  term  thereof. 

Section  17.  Any  person  not  being  a  registered  pharmacist  who 
shall  procure  a  sixth  class  license  for  the  sale  of  intoxicating  liquors, 
in  the  name  of  a  registered  pharmacist  who  is  dead,  or  in  the  name 
of  a  registered  pharmacist  by  borrowing,  hiring  or  purchasing  the 
use  of  his  certificate,  and  who,  being  himself  the  owner  or  manager 
of  the  place,  shall  by  himself  or  his  servants  sell  intoxicating  liquor, 
shall  upon  conviction  thereof  be  fined  not  less  than  fifty  dollars  nor 
more  than  five  hundred  dollars,  and  imprisoned  in  the  house  of  cor- 
rection for  a  term  of  not  less  than  one  month  nor  more  than  six 
months,  and  the  provisions  of  section  eight  of  chapter  two  hundred 
and  fifteen  of  the  Public  Statutes  shall  not  apply  to  such  sentence. 

Section  18.  [Amended  by  chapter  317,  Acts  of  1900,  as  follows : 
Section  eighteen  of  chapter  three  hundred  and  ninety-seven  of  the 
acts  of  the  year  eighteen  hundred  and  ninety-six  is  hereby  amended 
by  striking  out  the  words  ^^  by  himself  or  his  agent  or  servant, 
unless  such  agent  or  servant  is  so  registered,"  in  the  second  and  third 
lines,  and  by  adding  at  the  end  of  said  section  the  words :  — 
In  cases  where  a  registered  pharmacist  has  died  or  become  incapaci- 
tated, his  business  may  be  continued  by  his  widow,  executor  or  admin- 
istrator, under  a  registered  pharmacist,  —  so  as  to  read  as  follows :  — 
Section  18.  Whoever  not  being  registered  as  aforesaid  shall  retail, 
compound  for  sale  or  dispense  for  medicinal  purposes,  or  shall  keep 
or  expose  for  sale,  drugs,  medicines,  chemicals  or  poisons,  except  as 
provided  in  section  twenty-three  of  this  act,  shall  be  punished  by  a 
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fine  not  exceeding  fifty  dollars.  Bat  nothing  in  this  act  shall  be  con- 
strned  to  prohibit  the  employment  of  apprentices  or  assistants  under 
the  personal  supervision  of  a  registered  pharmacist.  In  cases  where 
a  registered  pharmacist  has  died  or  become  incapacitated,  his  busi- 
ness may  be  continued  by  his  widow,  executor  or  administrator,  under 
a  registered  phannacist.] 

Section  19.  Whoever  fraudulently  adulterates,  for  the  purpose 
of  sale,  any  drug  or  medicine,  or  sells  any  fraudulently  adulterated 
drug  or  medicine,  knowing  the  same  to  be  adulterated,  shall  be  pun- 
ished by  imprisonment  in  a  jail  not  exceeding  one  year,  or  by  fine  not 
exceeding  four  hundred  dollars;  and  such  adulterated  drugs  and 
medicines  shall  be  forfeited,  and  destroyed  under  the  direction  of  the 
court. 

SsonoN  20.  Whoever  sells  arsenic  (arsenious  acid),  atropia  or 
any  of  its  salts,  chloral,  hydrate,  chloroform,  cotton  root  and  its 
fluid  extract,  corrosive  sublimate,  cyanide  of  potassium,  Donovan's 
solution,  ergot  and  its  fluid  extract.  Fowler's  solution,  laudanum, 
McMunn's  elixir,  morphia  or  any  of  its  salts,  oil  of  pennyroyal,  oil 
of  savin,  oil  of  tansy,  opium,  Paris  green.  Parson's  vermin  extermi- 
nator, phosphorus,  prussic  acid,  '^ rough  on  rats",  strychnia  or  any 
of  its  salts,  tartar  emetic,  tincture  of  aconite,  tincture  of  belladonna, 
tincture  of  digitalis,  tincture  of  nux  vomica,  tincture  of  veratrum 
viride,  or  carbolic  acid,  without  the  written  prescription  of  a  physi- 
cian, shall  keep  a  record  of  such  sale,  the  name  and  quantity  of  the 
article  sold,  and  the  name  and  residence  of  the  person  or  persons  to 
whom  it  was  delivered,  which  record  shall  be  made  before  the  article 
is  delivered,  and  shall  at  all  times  be  open  to  inspection  by  the  oflS- 
cers  of  the  district  police  and  by  the  police  authorities  and  officers  of 
cities  and  towns ;  but  no  sale  of  cocaine  or  its  salts  shall  be  made 
except  on  the  prescription  of  a  physician.  Whoever  neglects  to  keep 
or  refuses  to  show  to  said  officers  such  record  shall  be  punished  by 
fine  not  exceeding  fifty  dollars.  Whoever  sells  any  of  the  poisonous 
articles  named  in  this  section  without  the  written  prescription  of  a 
physician,  shall  affix  to  the  bottle,  box  or  wrapper  containing  the 
article  sold  a  label  of  red  paper,  upon  which  shall  be  printed  in  large 
black  letters  the  word.  Poison,  and  also  the  word.  Antidote,  and  the 
name  and  place  of  business  of  the  vendor.  The  name  of  an  antidote, 
if  there  be  any,  for  the  poison  sold,  shall  also  be  upon  the  label. 
Every  neglect  to  affix  such  label  to  such  poisbnous  article  before  the 
delivery  thereof  to  the  purchaser  shall  be  punished  by  fine  not  ex- 
ceeding fifty  dollars.  Whoever  purchases  poisons  as  aforesaid  and 
gives  a  false  or  fictitious  name  to  the  vendor  shall  be  punished  by 
fine  not  exceeding  fifty  dollars.  But  nothing  in  this  act  shall  be  con- 
strued to  apply  to  wholesale  dealers  and  to  manufacturing  chemists 
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in  their  sales  to  the  retail  trade,  nor  to  the  general  merchant,  who 
may  sell  in  unbroken  packages  containing  not  less  than  one  quarter 
of  a  pound,  Paris  green,  London  purple,  or  other  arsenical  poisons 
for  the  sole  purpose  of  destroying  potato  bugs  or  other  insect  life 
upon  plants,  vines  or  trees :  provided^  that  such  merchant  complies 
with  the  provisions  of  this  section  in  respect  to  recording  such  sale 
and  labelling  each  package  sold. 

Gekeral  Provisions. 

Section  21.  It  shall  be  the  duty  of  the  board  of  registration  in 
pharmacy  to  investigate  all  complaints  of  disregard,  non-compliance 
with,  or  violation  of,  the  provisions  of  this  act,  and  to  bring  all  such 
cases  to  the  notice  of  the  proper  prosecuting  officers,  and  especially 
to  prosecute  all  persons  violating  section  seventeen  of  this  act. 

Section  22.  In  order  properly  to  carry  out  the  provisions  of  this 
act  the  board  of  registration  in  pharmacy  may  expend  annually  a  sum 
not  exceeding  two  thousand  dollars,  and  an  itemized  statement  of  all 
expenses  incurred  shall  be  filed  with  the  auditor  of  the  Common- 
wealth, who,  after  they  have  been  properly  approved,  shall  allow  them 
in  the  same  manner  as  other  claims  against  the  Commonwealth. 

Section  23.  This  act  shall  not  apply  to  physicians  putting  up 
their  own  prescriptions  or  dispensing  medicines  to  their  patients ;  nor 
to  the  sale  of  drugs,  medicines,  chemicals  or  poisons  at  wholesale 
only ;  nor  to  the  manufacture  or  sale  of  patent  and  proprietary  med- 
icines ;  nor  to  the  sale  of  non-poisonous  domestic  remedies  usually 
sold  by  grocers  and  others ;  nor  shall  any  member  of  a  copartner- 
ship, other  than  a  registered  pharmacist,  be  liable  to  the  penalties 
hereof :  provided^  that  such  non-registered  member  shall  not  retail, 
compound  for  sale  or  dispense  for  medicinal  purposes,  drugs,  medi- 
cines, chemicals  or  poisons,  except  under  the  personal  supervision  of 
a  registered  pharmacist. 

Section  24.  Sections  five  and  six  of  chapter  two  hundred  and 
eight  of  the  Public  Statutes,  chapter  three  hundred  and  thirteen  of 
the  acts  of  the  year  eighteen  hundred  and  eighty-five,  chapters  two 
hundred  and  sixty-seven  and  four  hundred  and  thirty-one  of  the  acts 
of  the  year  eighteen  hundred  and  eighty-seven,  chapter  two  hundred 
and  nine  of  the  acts  Of  the  year  eighteen  hundred  and  eighty-eight, 
chapters  two  hundred  and  twenty-seven  and  four  hundred  and 
seventy-two  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
three,  and  chapter  four  hundred  and  thirty-five  of  the  acts  of  the 
year  eighteen  hundred  and  ninety-four,  are  hereb}'  repealed.  [^- 
proved  May  15, 1896, 

[Amended  by  chapter  522,  Acts  of  1901,  by  adding  the  following 
new  sections :  Section  25.    In  case  a  charge  or  complaint  against  a 


1902.]  PUBLIC  DOCUMENT  — No.  89.  27 

registered  pharmacist  of  the  Commonwealth  is  pending  before  the 
board  of  registration  in  pharmacy,  such  pharmacist  or  his  counsel 
shall  have  the  same  right  of  access  to  all  documents  in  the  possession 
of  said  board  as  a  person  charged  with  an  offence  or  crime  before  the 
oonrts  of  the  Commonwealth  would  have.  Section  26.  Whoever 
violates  any  provision  of  this  act,  not  otherwise  specifically  provided 
for,  shall  for  each  offence  be  punished  by  a  fine  of  not  less  than  fifty 
dollars.  Section  27.  When  a  person  is  convicted  of  the  violation  of 
any  provision  of  this  act  the  court  in  which  or  the  magistrate  before 
whom  such  conviction  is  had  shall  send  to  the  board  of  registration 
in  pharmacy  a  certificate  under  seal  showing  the  time  and  place  of 
such  conviction.] 


[CHAPmi  00,  Acts  of  1901.] 

An  Act  making  Appbopriations  for  the  Expense  op  enforcing 
THE  Law  to  regulate  the  Practice  of  Fharmact. 

Be  it  enacted^  etc.^  as  follows : 

Section  1.  The  sums  hereinafter  mentioned  are  appropriated,  to 
be  paid  out  of  the  treasury  of  the  Commonwealth  from  the  ordinary 
revenue,  for  the  purposes  specified,  for  the  year  ending  on  the  thirty- 
first  day  of  December,  nineteen  hundred  and  one,  to  wit :  — 

For  expenses  in  connection  with  carrying  out  the  law  relative  to 
complaints  against  registered  pharmacists,  a  sum  not  exceeding  two 
thousand  dollars. 

For  services  and  expenses  of  the  board  of  registration  in  phar- 
macy, salary  and  expenses  of  an  agent,  stenographer,  postage,  print- 
ing and  incidental  expenses,  a  sum  not  exceeding  forty-five  hundred 
dollars. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [^Ap- 
proved February  14  ^  1901. 


[Chaptbr  87,  Acts  of  1901.] 

An    Act    relative    to   the   Sale   of    Intoxicating   Liquors   bt 

Fharmacists. 
Be  it  enacted^  etc,,  as  follows : 

Section  1.  The  fourth  clause  of  section  nine  of  chapter  one  hun- 
dred of  the  Public  Statutes,  as  amended  by  chapter  one  hundred  and 
fifty-eight  of  the  acts  of  the  year  eighteen  hundred  and  eighty-four, 
is  hereby  further  amended  by  adding  at  the  end  thereof  the  words :  — 
provided^  however j  that  the  phrase  *'orto  a  person  known  to  have 
been  supported  in  whole  or  in  part  by  public  charity  af  any  time 
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during  the  twelve  months  next  preceding  the  date  of  the  license," 
shall  not  apply  in  cases  where  the  sale  of  liquor  is  made  upon  the 
prescription  of  a  duly  registered  physician,  —  so  as  to  read  as  fol- 
lows :  —  Fourth,  That  no  sale  or  delivery  of  liquor  shall  be  made  on 
the  premises  described  in  the  license  to  a  person  known  to  be  a 
drunkard,  to  an  intoxicated  person,  or  to  a  person  who  is  known  to 
have  been  intoxicated  within  the  six  months  next  preceding,  or  to  a 
minor,  either  for  his  own  use,  the  use  of  his  parent,  or  of  any  other 
person,  or  to  a  person  known  to  have  been  supported  in  whole  or  in 
part  by  public  charity  at  any  time  during  the  twelve  months  next 
preceding  the  date  of  the  license :  provided^  however^  that  the  phrase 
^^  or  to  a  person  known  to  have  been  supported  in  whole  or  in  part  by 
public  charity  at  any  time  during  the  twelve  months  next  preceding 
the  date  of  the  license  ",  shall  not  apply  in  cases  where  the  sale  of 
liquor  is  made  upon  the  prescription  of  a  duly  registered  physician. 

Section  2.  All  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed. 

Section  8.  This  act  shall  take  effect  upon  its  passage.  {_ Ap- 
proved February  27 ^  1901. 
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To  the  Honorable  the  Senate  and  HoUsSe  of  Representatives  in  General 

Court  assembled. 

The  Civil  Service  Commissioners  of  the  Commonwealth, 
pursuant  to  section  2  of  chapter  320  of  the  Acts  of  the  Legis- 
lature for  18849  have  the  honor  to  submit  this  as  their  eigh- 
teenth annual  report.  The  report  relates  to  and  covers  their 
work  from  Oct.  1,  1900,  to  Oct.  1,  1901. 

Upon  Jan.  6, 1901,  Commissioner  Edward  P.  Wilbur  died, 
and  upon  January  23  Winthrop  L.  Marvin  of  Boston  was 
appointed  to  fill  the  vacancy  created  by  the  death.  Mr. 
Marvin  duly  qualified  as  commissioner  and  assumed  the 
duties.  Upon  the  expiration  of  his  term  of  office,  in  July 
last,  he  was  reappointed  and  duly  qualified. 

During  the  year  covered  by  this  report  the  number  of 
examinations  in  the  classified  public  service  has  been  as 
follows :  — 

General  competitive  examinations,  ....  149 
Special  competitiye  examinations,  ....  3 
Non-competitive  examinations, 66 

218 

The  commissioners,  in  adhering  to  their  policy  and  belief 
that  non-competitive  examinations  should  be  limited  to  cases 
required  by  law  or  necessity,  have  reduced  the  number  from 
82  to  66.  Of  these  66,  45  were  for  promotion,  under  the 
rules,  and  19  were  examinations  of  applicants  for  positions 
as  plumbing  or  gas  inspectors,  under  requirement  of  statute. 
There  were  only  2  non-competitive  examinations  tor  original 
appointment,  1  for  clerical,  historical  and  genealogical  labor, 
and  1  where  knowledge  of  statistics,  German,  French  and 
proof-reading  was  required. 

Twenty-four  more  competitive  examinations  were  held 
than  in  the  previous  year. 
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During  the  year  2,853  citizens  were  examined,  of  which 
number  2,288  were  men,  including  47  veterans  of  the  war  of 
the  rebellion,  and  565  were  women. 

Of  the  persons  examined,  1,904  passed  the  examination. 
Of  the  applicants  examined,  2,762  had  a  school  education 
and  91  had  attended  college. 

Of  those  upon  the  eligible  list,  567  men  and  100  women 
were  duly  certified  and  appointed  to  positions  in  the  public 
service.  Of  these,  10  were  examined  veterans,  and  received 
the  preference  required  by  statute.  In  addition,  41  unex- 
amined veterans  were  appointed  under  the  veteran  exemption 
provided  by  law. 

The  average  age  of  the  persons  examined  was  about  thirty- 
eight  years. 

The  reports  of  the  secretary  and  chief  examiner  are  pub- 
lished in  the  Appendix. 

The  Labor  Service. 

The  labor- rules  apply  to  the  cities  of  Boston,  Worcester, 
Cambridge,  New  Bedford, .  Newton  and  Everett.  Under 
chapter  449  of  the  Acts  of  1896,  the  labor  rules  can  be  ex- 
tended to  cities  with  less  than  100,000  population*  only  by 
acceptance  of  the  city  council,  with  the  approval  of  the 
mayor.  With  such  acceptance  and  approval  the  commis- 
sioners can  and  will,  at  very  small  expense  to  any  city,  give 
to  it  the  proved  benefit  of  labor  classification. 

In  Boston  3,400  men  were  registered  during  the  year,  of 
whom  227  were  veterans.  There  were  204  requisitions  for 
labor  service  received,  and  1,861  men  were  certified  for  em- 
ployment. Of  those  certified,  394,  including  21  veterans, 
were  employed. 

In  Worcester  1,515  were  registered,  including  17  veterans. 
There  were  71  requisitions,  upon  which  1,639  men  were 
certified,  of  whom  12  were  veterans.  Of  these,  1,483,  in- 
cluding 10  veterans,  were  employed. 

In  Cambridge  676  men,  including  17  veterans,  were  reg- 
istered. There  were  32  requisitions  received,  and  631  men, 
including  12  veterans,  were  certified.  Of  these,  241,  in- 
cluding 12  veterans,  were  employed. 

In  New  Bedford   264  men  were  registered,  including   8 
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veterans.  There  were  65  reqaisitions  made,  upon  which 
328  men  were  certified,  and  132,  including  the  8  veterans, 
were  employed. 

In  Newton  the  number  registered  was  112.  There  were 
9  requisitions  received,  upon  which  91  men  were  certified 
and  29  employed. 

In  Everett  290  men  were  registered ,  42  requisitions  were 
made  and  419  men  were  certified,  of  whom  202,  including  9 
veterans,  were  employed. 

The  reports  of  the  registrar  of  labor  and  registration  clerks 
are  published  in  the  Appendix. 

Extension  of  the  Service. 

Chapter  69  of  the  Acts  of  1900  applied  the  civil  service 
rules  to  the  police  and  fire  forces  of  Milton,  and  the  rules 
have  been  successfully  enforced  in  that  town. 

Early  in  the  session  of  the  Legislature  of  1901  other  towns 
applied  for  similar  special  legislation.  The  Legislature  there- 
upon wisely  determined  to  make  the  application  of  the  sys- 
tem and  rules  to  towns  a  matter  of  general  law,  and  therefore 
provided,  by  chapter  78  of  the  Acts  of  1901,  that  the  rules 
shall  apply  to  the  police  and  fire  forces  of  any  town  upon 
acceptance  of  the  act  by  the  voters  of  such  town.  This  act 
has  been  duly  accepted  by  the  town  of  Revere,  and  the  police 
and  fire  forces  of  that  town  have  now  passed  under  the  con- 
trol and  protection  of  the  civil  service  rules. 

At  a  meeting  of  the  school  committee  of  Lowell,  held 
April  29,  1901,  it  was  voted  to  request  the  civil  service 
commissioners  to  include  the  engineers  and  janitors  of  school 
buildings  in  said  city  within  the  civil  service  classification, 
schedule  B,  class  11,  and  this  has  been  done. 

In  October,  1901,  by  vote  of  the  mayor  and  aldermen  ot 
the  city  of  Quincy,  the  permanent  fire  force  of  that  city  was 
included  within  the  civil  service  classification. 

The  Rules. 

The  present  civil  seiTice  rules  are  the  revision  prepared 
with  the  approval  of  the  Governor  and  Council  in  1889. 
Since  then  there  have  been  from  time  to  time  amendments, 
extending  the  classification  of  the  public  service  and  making 
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other  changes,  deemed  expedient  in  the  administration  of  the 
system.  The  Legislature  has  almost  annually  amended  the 
original  civil  service  act  of  1884,  especially  in  relation  to 
the  preference  to  veterans,  to  the  extension  of  the  classified 
service,  and  even  to  regulation  regarding  physical  qualifica- 
tions to  be  required  in  certain  branches  of  the  service,  and 
to  the  right  of  transfer  and  promotion. 

For  these  reasons,  and  in  view  of  the  recent  revision  of 
the  Public  Statutes,  embodying  in  chapter  19  of  the  Revised 
Laws  the  civil  service  act  of  1884  and  the  amendments 
thereof,  the  commissioners  have  prepared  a  revision  of  all 
the  civil  service  rules  thereunder,  and  the  same  were  on 
December  24  approved  by  the  Governor  and  Council.  The 
changes  in  the  revision  are  mainly  for  the  purpose  of  con- 
solidation, conformity,  and  to  prevent  misunderstanding  as 
to  the  proper  meaning  and  effect.  The  revised  rules  so 
adopted  and  approved  are  herewith  reported  to  the  Legisla- 
ture, and  published  in  the  Appendix.  They  go  into  effect 
on  the  first  day  oi  March,  1902. 

Upon  the  death  of  Commissioner  Wilbur,  the  commis- 
sioners ordered  placed  upon  their  records  an  appreciation  of 
his  public  service.  Honored  for  years  with  deserved  pub- 
lic and  private  confidence,  experienced  in  public  affairs, 
always  attentive  to  any  duty  assumed,  clear-headed,  impar- 
tial hut  firm  in  his  convictions,  he  rendered  to  the  Common- 
wealth and  to  this  commission,  for  nearly  twelve  years,  able, 
eflicient  and  conscientious  service.  His  death  is  to  the  pub- 
lic a  loss  and  to  his  associate  commissioners  a  personal 

sorrow. 

Respectfully  submitted, 

CHAS.  THEO.  RUSSELL, 
CHAS.  H.  PORTER, 
WINTHROP  L.  MARVIN, 

Civil  Service  Commisnaners, 
Dbo.  27, 1901. 
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EXAMINATIONS  AND  APPOINTMENTS. 

From  Oct.  1,  1900,  to  Sept.  30,  1901,  inclusive,  there 

were  held  for  the  State  and  Boston  services  76  examinations, 

as  follows :  — 

Competitive  Exakinations. 

For  State  clerical  service, 6 

For  Boston  clerical  service, 4 

For  State  stenographer-typewriter  service,   .....  3 

For  Boston  stenographer-typewriter  service,        .        .        .        .  S 

For  State  messenger  service, 2 

For  Boston  messenger  service, 2 

For  State  prison  service, 1 

For  Boston  prison  service, 1 

For  metropolitan  park  police  service, 1 

For  Boston  fire  service, 2 

For  Boston  police  service, 4 

For  Boston  drawtender  service, 1 

For  Boston  foreman  and  sub-foreman  service,      ....  4 

For  State  inspection  service, 2 

For  Boston  inspection  service, 3 

For  Boston  school  janitor  service, 1 

For  Boston  truant  ofElcer  service, 1 

For  Boston  civil  engineering  service, 3 

—  48 

Non-competitive  Examinations. 

For  Boston  clerical  service,    .        . 2 

For  State  clerical  promotion, 3 

For  metropolitan  park  police  promotion, 2 

For  Boston  fire  promotion, 9 

For  Boston  police  promotion, 10 

For  Boston  inspection  promotion, 1 

For  Boston  plumbing  and  gas  fitting  inspection  service,              .  2 

For  Boston  civil  engineering  promotion, 4 

—  38 

There  have  been  held  142  examinations  for  original  ap- 
pointments and  promotions  in  the   clerical,  stenographer- 
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typewriter,  police,  drawtender,  foreman,  iDspection,  fire, 
janitor,  civil  engineering  and  superintendent  services  of 
cities  other  than  Boston,  and  for  plumbing  inspection  service 
in  cities  and  towns,  under  chapter  455,  Acts  of  1894,  as 
follows :  — 

Knmber  of  Number 

AttleborOUgh : ESzamlnationB.      Examined. 

Plumbing  inspection  service,     ....      1  1 

1 

Beverly :  — 

Civil  engineering  service, 1  1 

Brockton :  — 

Clerical  service, 1  10 

Police  service, 1  6 

Foreman  service, 1  1 

Civil  engineering  service, 1  1 

18 

Brookline :  — 

Police  service, 1  28 

Inspection  service, 1  15 

Fire  service, 1  33 

Fire  promotion, 1  1 

Civil  engineering  service, 1  1 

78 

Cambridge :  — 

Clerical  service, 1  IS 

Police  service, 1  19 

Drawtender  service, 1  5 

Foreman  and  inspection  service,        ...  2  11 

Fire  service, 1  17 

Fire  promotion, 1  1 

School  janitor  service, 2  8 

Civil  engineering  service, 1  2 

76 

Chelsea :  — 

Clerical  service, 1  8 

Stenographer-typewriter  service,      ...      2  2 

Police  service, 1  14 

Civil  engineering  service, 1  1 

20 

Chicopee :  — 

Clerical  service, 2  10 

Police  service, 16 

16 


APPENDIX.  13 

Number  of  Nnmber 

Everett :  —  Ezunlnatloiu.  ]SxamJii«d. 

Clerical  service, I  5 

Police  service, 1  12 


Fall  River :  — 

Clerical  service, .......  1  28 

Police  service, 1  89 

Foreman  service, 1  l 


Fitchburg :  — 

Clerical  service, 2  31 

Police  service, 1  14 

Police  promotioD, 8  8 

Civil  engineering  service, 1  2 


Gloucester :  — 

Clerical  service, 1  8 

Police  service, 1  7 


Haverhill :  — 

Clerical  service, 1  10 

Police  service, 1  18 

Police  promotion, 1  l 

Civil  engineering  service, 1  l 

Holyoke :  — 

Clerical  service, 2  81 

Clerical  promotion, 1  1 

Police  service, 1  26 

Plumbing  inspection  service,     .                       .11  11 

Foreman  service, 1  4 

Civil  engineering  service, 1  14 


Lawrence :  — 

Clerical  service, 1  2 

Police  service, 1  89 

Foreman  service 1  l 


Lowell :  — 

« 

Clerical  service, 1  26 

Police  service, 1  89 

Foreman  and  inspection  service,        ...      2  4 


17 


68 


60 


10 


26 


86 


42 


68 


New  Bedford :  — 

Clerical  service, I  5 

Police  service, 1  16 

Foreman  and  iDspection  service,        ...  3  8 

Fire  service, 1  14 

Newburyport :  — 

Police  service, .1  7 

Newton :  — 

Clerical  service, 1  10 

Stenographer-typewriter  service,      ...  1  3 

Police  service, 1  18 

Civil  engineering  service, 1  3 

Civil  engineering  promotion,     ....  1  1 

North  Adams :  — 

Police  service, 1  20 

Foreman  and  inspection  service,       ...  I  1 

Civil  engineering  service, 1  3 
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Kamb«r  of  Number 

Lynn : Ex&mlnAtlont.       Examined. 

Clerical  service, 1  7 

Police  service, 1  11 

Inspection  service, 1  2 

Civil  engineering  service, 2  2 

Maiden :  — 

Clerical  service, 1  4 

Police  service, 1  19 

Inspection  service, 1  5 

Civil  engineering  service, 1  1 

Medf ord :  — 

Clerical  service, 1  7 

Police  service, 1  9 

Civil  engineering  service, 1  1 

Melrose :  — 

Clerical  service, 1  4 

Police  service, 1  5 

9 

Milton :  — 

Fire  service, 1  9 

9 


29 


17 


43 


SO 


24 
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NmnlMr  of  Nuniber 

Northampton :  —  Ewunlnatloiu.     KxunliMd. 

Clerical  service, ...'....      1  2 

Police  service, 1  8 

6 

Quincy :  — 

Clerical  service, 1  8 

Police  service, 1  16 

Foreman  and  inspection  service,        ...  1  8 

Fire  service, 1  10 

Civil  engineering  service, 1  8 

39 

'Salem :  — 

Police  service, 2  28 

Superintendent  service, 1  2 

26 

Somerville :  — 

Clerical  service, 1  28 

Police  service, 1  88 

Foreman  service, 1  6 

72 

Springfield :  — 

Police  promotion, 6  6 

Foreman  and  inspection  service,        ...      2  26 

Civil  engineering  service, 1  2 

88 

Taunton :  — 

Clerical  service, 1  2 

Police  service, 1  16 

Civil  engineering  service, 2  2 

19 

Waltham :  — 

Clerical  service, 2  17 

Civil  engineering  service, 2  8 

20 

Webster :  — 

Plumbing  inspection  service,     ....      4  4 

4 

Winthrop :  — 

Plumbing  inspection  service,     ....      1  1 

1 


16  MASSACHUSETTS  CIVIL  SERVICE. 

Kmnber  of  Number 

WOTCOSter :  —  Kxamlnatiom.     Ezunlned. 

Clerical  service, ....'...  1  57 

Police  service, 1  44 

Police  promotioD, 1  1 

Foreman  and  inspection  service,        ...  1  24 

Civil  engineering  service, 2  4 

Civil  engineering  promotion,    ....      2  2 

132 


1,116 


The  whole  number  of  persons  examined  for  original 
appointments  and  promotions  in  the  first  division  is  as 
follows :  — 

For  clerical  service, 864 

For  clerical  promotion, 4 

For  plumbing  inspection  service  in  cities  and  towns,  19 

For  stenographer-typewriter  service, 98 

For  messenger  service, 25 

For  prison  service, 64 

For  metropolitan  park  police  service, 42 

For  metropolitan  park  police  promotion,         ....  2 

For  fire  service, 273 

For  fire  promotion, 11 

For  police  service, 913 

For  police  promotion, 20 

For  drawtender  service, 24 

For  foreman  and  inspection  service, 287 

For  inspection  promotion, 1 

For  school  janitor  service, 50 

For  truant  officer  service, 32 

For  civil  engineering  service, 115 

For  civil  engineering  promotion, 7 

For  superintendent  service, 2 

2,863 

The  whole  number  passed  is  as  follows  :  — 

For  clerical  service,  666,  or  64.24  per  cent,  of  those  examined. 

For  clerical  promotion,  2,  or  50  per  cent,  of  those  examined. 

For  plumbing  inspection  service  in  cities  and  towns,  8,  or  42.11  percent. 

of  those  examined. 
For  stenographer-typewriter  service,  68,  or  69.39  per  cent,  of  those 

examined. 
For  messenger  service,  10,  or  40  per  cent,  of  those  examined. 
For  prison  service,  51,  or  79.70  per  cent,  of  those  examined. 
For  metropolitan  park  police  service,  23,  or  54.77  per  cent,  of  those 

examined. 
For  metropolitan  park  police  promotion,  2,  or  100  per  cent,  of  those 

examined. 


APPENDIX.  17 

For  fire  service,  166,  or  60.81  per  cent,  of  those  examined. 
For  fire  promotion,  11,  or  100  per  cent,  of  those  examined. 
For  police  service,  623,  or  68.24  per  cent,  of  those  examined. 
For  police  promotion,  20,  or  100  per  cent,  of  those  examined. 
For  drawtender  service,  20,  or  83.34  per  cent,  of  those  examined. 
For  foreman  and  inspection  service,  201,  or  70.04  per  cent,  of  those  ex- 
amined. 
For  inspection  promotion,  1,  or  100  per  cent,  of  those  examined. 
For  school  janitor  service,  26,  or  52  per  cent,  of  those  examined. 
For  truant  officer  service,  28,  or  87.50  per  cent,  of  those  examined. 
For  civil  engineering  service,  82,  or  71.31  per  cent,  of  those  examined. 
For  civil  engineering  promotion,  6,  or  85.72  per  cent,  of  those  examined. 
For  superintendent  service,  1,  or  50  per  cent,  of  those  examined. 

The  whole  number  appointed  from  those  examined  is  as 
follows :  — 

In  the  clerical  service, .125 

By  promotion  in  the  clerical  service, 5 

In  the  plumbing  inspection  service  in  cities  and  towns,  .        .  6 

In  the  stenographer-typewriter  service, 24 

In  the  messenger  service, .  4 

In  the  prison  service, 7 

In  the  metropolitan  park  police  service, 7 

By  promotion  in  the  metropolitan  park  police  service,   .        .  2 

In  the  fire  service, 53 

By  promotion  in  the  fire  service, 19 

In  the  police  service, 231 

By  promotion  in  the  police  service, 27 

In  the  drawtender  service,        .......  15 

In  the  foreman  and  inspection  service, 73 

By  promotion  in  the  inspection  service, 1 

In  the  school  janitor  service, 14 

In  the  truant  officer  service, 2 

In  the  civil  engineering  service, 42 

By  promotion  in  the  civil  engineering  service,         .        .        .10 

667 

The  average  age  of  all  the  persons  examined  is  about 
thirty-height  years. 

Of  the  1,904  persons  who  passed  the  examinations,  70 
were  college  educated. 

The  whole  number  of  veterans  who  passed  examinations 
for  original  appointment  is  21 ;  the  whole  number  of  original 
appointments  of  examined  veterans  is  7. 

The  whole  number  of  unexamined  veterans  appointed  is  41. 

Following  are  the  figures  on  which  this  statement  is 
based :  — 
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Medford,    .       .       .       , 

Melrose,      .       .       .       . 

MUton, 

New  Bedford,    . 

Newbnryport,    . 

Newton, 

North  Adams,    . 

Northampton,    . 

Qninoy, 

Salem,         .       .       .       , 

Bomervllle,. 

Springfield,  promotJoo,    . 

Tannton,     .       .       .       . 

Tannton,  promotion  ^ 

Woreester, .       • 

Worcester,  promotion,     . 
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NON-OOMPETITIVB   EXAMINATIONS. 

Daring  the  year  there  have  been  held  2  non-competitiye 
examinations  for  original  appointment  to  positions  within 
the  civil  service  classification,  as  follows  :  — 

One  clerk,  where  the  special  qualifications  required  were 
a  knowledge  of  historical  and  genealogical  work. 

One  clerk,  where  the  special  qualifications  required  were 
a  knowledge  of  statistics,  French,  German  and  proof-reading. 


Respectfully  submitted. 


WARREN  P.  DUDLEY, 

Secretary, 

HENRY  SHERWIN, 

Chief  Examiner. 


LABOR  SERVICE  IN  BOSTON. 


81 


LABOR  SERVICE  IN  BOSTON. 


During  the  year  ending  Sept.  30,  1901 ,  204  requisitions 
for  laborers  and  mechanics  were  received  from  the  several 
departments  of  the  city  of  Boston.  Of  these  requisitions, 
66  were  subsequently  cancelled ,  upon  which  had  been  certi- 
fied 561  names,  153  being  those  of  veterans  and  408  those 
of  others  who  were  not  veterans. 


Whole  Dumber  of  applications  received, 


8,400 


Number  of  names  restored  from  previous  years. 
Applicants  registered  during  the  year,    . 
Whole  number  of  persons  registered,     . 

Number  registered  with  credit  as  veterans,    . 
Number  registered  without  credit  as  veterans, 

Percentage  registered  having  credit  as  veterans, 
Percentage  registered  without  credit  as  veterans. 

Number  of  requisitions  received,     . 


Number 
Number 
Number 
Number 
Number 
Number 
Number 
Number 


of  persons 
of  persons 
of  persons 
of  persons 
of  persons 
of  persons 
of  persons 
of  persons 


certified 
certified 
certified 
certified 
certified 
certified 
certified 
certified 


once,  . 
twice, . 
three  times, 
four  times, . 
five  times,  . 
six  times,  . 
seven  times, 
eight  times. 


Whole  number  of  persons  certified. 
Whole  number  of  certifications. 


2,168 

1,242 

3,400 

124 

3,276 

8,400 

4 

96 

204 

876: 

=  876 

280: 

=  660 

71: 

=  218 

43: 

=  172 

1: 

=  6 

2: 

=  12 

2: 

=  14 

1: 

=  8 

1,276 


1,860 


Of  the  whole  number  of  certifications  there  were  of 

veterans, 227,  or  12.2  per  cent 

Of  the  whole  number  of  certifications  there  were  of 

others,  not  veterans, 1,634,  or  87.8  per  cent* 
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Number  of  persons  employed  (veterans), 
Namber  of  persons  employed  (not  veterans), 

Percentage  employed  of  veterans  registered, . 
Percentage  employed  of  others  (not  veterans)  registered. 
Percentage  employed  of  whole  number  registered, 
Percentage  employed  of  veterans  certified,     . 
Percentage  employed  of  others  (not  veterans)  certified, 
Percentage  employed  of  whole  number  certified,   . 


21 
873 


894 
16.94 
11.39 
11.59 
9.25 
22.88 
21.17 
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LABOR  SERVICE  IN  BOSTON.  35 

The  several  registration  clerks  in  the  cities  outside  of  Bos- 
ton, where  the  civil  service  labor  rules  apply,  have  filed  re- 
ports of  the  work  in  their  respective  cities,  which  are  hereto 

annexed. 

Respectfully  submitted, 

WILLIAM  L.  HICKS, 

Begistrar  of  Labor, 
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LABOR  SERVICE  IN  WORCESTER. 


To  William  L.  Hicks,  Begistrar  of  Labor,  Civil  Service  CommisHan, 

State  House,  Boston,  Mass, 

Sib,  :  —  I  herewith  submit  a  full  and  complete  report*of  the 
business  of  my  office  for  the  year  ending  Sept.  30,  1901. 


Whole  number  of  applications  received. 


Number  of  names  restored  from  previous  years, 
Applicants  registered  during  the  year,   . 
Whole  number  of  persons  registered,     . 

Number  registered  with  credit  as  veterans,    . 
Number  registered  without  credit  as  veterans. 

Percentage  registered  having  credit  as  veterans, 
Percentage  registered  without  credit  as  veterans. 


Number  of  requisitions  received, 


Number  of  persons  certified  once,  . 
Number  of  persons  certified  twice, 
Number  of  persons  certified  three  times, 
Number  of  persons  certified  four  times. 

Whole  number  of  persons  certified^ 
Whole  number  of  certifications, 


1,515 


549 
966 


16 
1,499 

1.06 
98.94 

71 


1,515 


1,515 


1,111  = 

1,111 

220  = 

440 

24  = 

72 

4  = 

16 

1,859 


1,639 


Of  the  whole  number  of  certifications  there  were  of 
veterans, 12,  or  .73  per  cent 

Of  the  whole  number  of  certifications  there  were  of 
others,  not  veterans, 1,627,  or  99.27  per  cent. 


Number  of  persons  employed  (veterans). 
Number  of  persons  employed ^not  veterans), 

Percentage  employed  of  veterans  registered. 
Percentage  employed  of  others  (not  veterans)  registered. 
Percentage  employed  of  whole  number  registered. 
Percentage  employed  of  veterans  certified,     . 
Percentage  employed  of  others  (not  veterans)  certified. 
Percentage  employed  of  whole  number  certified,  . 


10 

1,473 
1,483 

62.50 

98.27 

97.89 

83.33i 

90.53 

90.48 
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LABOR  .SERVICE  IN  CAMBRIDGE. 


To  WiLUAM  L.  HiOKS,  Registrar  of  Lobar,  OivU  Service  Commission^ 

Staie  House,  Boston,  Mcus, 

Sib  :  —  I  herewith  submit  a  full  and  complete  report  of  the 
business  of  my  office  for  the  year  ending  Sept.  30,  1901. 


Whole  number  of  applications  received, 


Number  of  names  restored  from  preyious  years. 
Applicants  registered  during  the  year,   . 
Whole  number  of  persons  registered, 

Number  registered  with  credit  as  veterans,    . 
Number  registered  without  credit  as  veterans, 

Percentage  registered  having  credit  as  veterans. 
Percentage  registered  without  credit  as  veterans, 


Number  of  requisitions  received. 


Number  of  persons  certified  once,  . 
Number  of  persons  certified  twice, . 
Number  of  persons  certified  three  times, 
Number  of  persons  certified  four  times, 

Whole  number  of  persons  certified. 
Whole  number  of  certifications, 


676 


370 
306 
676 


17 
659 

2.51 
97.49 

32 

391 

88 

20 

1 

500 


676 


391 

176 

60 

4 


631 


Of  the  whole  number  of  certifications  there  were  of 
veterans, 17,  or  2.69  per  cent. 

Of  the  whole  number  of  certifications  there  were  of 
others,  not  veterans, 614,  or  97.31  per  cent 


Number  of  persons  employed  (veterans). 
Number  of  person]^  employed  (not  veterans). 

Percentage  employed  of  veterans  registered, 
Percentage  employed  of  others  (not  veterans)  registered. 
Percentage  employed  of  whole  number  registered, 
Percentage  employed  of  veterans  certified,     . 
Percentage  employed  of  others  (not  veterans)  certified. 
Percentage  employed  of  whole  number  certified,  . 


12 
229 


241 
70.58 
34.74 
35.65 
70.58 
87.29 
38.19 
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LABOR  SERVICE  IN  NEW   BEDFORD. 


To  WiLUAM  L.  Hicks,  Registrar  of  Lobar,  CMl  Service  Commiasion, 

State  House,  Boston,  Mass, 

Sib  :  —  I  herewith  submit  a  full  and  complete  report  of  the 
business  of  my  office  for  the  year  ending  Sept.  30,  1901. 


Whole  number  of  applicatioDS  receiyed, 

Number  of  names  restored  from  previous  years, 
Applicants  registered  during  the  year,    . 
Whole  number  of  persons  registered. 

Number  registered  with  credit  as  veterans,    . 
Number  registered  without  credit  as  veterans. 

Percentage  registered  having  credit  as  veterans. 
Percentage  registered  without  credit  as  veterans. 

Number  of  requisitions  received,     . 


Number  of  persons  certified  once,   . 
Number  of  persons  certified  twice, . 
Number  of  persons  certified  three  times. 
Number  of  persons  certified  four  times. 

Whole  number  of  persons  certified. 
Whole  number  of  certifications. 


264 


67 

197 

264 

8 

256 



264 

3.03 

96.97 

65 

183  = 

183 

45  = 

90 

17  = 

51 

1  = 

4 

246 


328 


Of  the  whole  number  of  certifications  there  were  of 
veterans, 8,  or  2.44  per  cent 

Of  the  whole  number  of  certifications  there  were  of 
others,  not  veterans 320,  or  97.56  per  cent. 


Number  of  persons  employed  (veterans). 
Number  of  persons  employed  (not  veterans). 

Percentage  employed  of  veterans  registered. 
Percentage  employed  of  others  (not  veterans)  registered. 
Percentage  employed  of  whole  number  registered, 
Percentage  employed  of  veterans  certified,     .        « 
Percentage  employed  of  others  (not  veterans)  certified, 
Percentage  employed  of  whole  number  certified,  . 


8 
124 


-  132 
100.00 
.  48.43 
.  50.00 
100.00 
.  38.75 
.  40.24 
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LABOR  SERVICE  IN  NEWTON. 


To  William  L.  Hicks,  Registrar  of  Lobar,  Civil  Service  Commission 

State  ffouse^  Boston^  Mass, 

Sib  :  —  I  herewith  submit  a  full  and  complete  report  of  the 
business  of  my  office  for  the  year  ending  Sept.  30,  1901. 

The  whole  number  of  applications  received  during  the  year 
was  112,  including  the  names  of  48  persons  restored  from 
previous  years. 

No  veterans  have  applied  for  registration  during  the  cur- 
rent year. 

There  have  been  9  requisitions  received,  of  which  8  were 
from  the  street  department  and  1  from  the  police  department ; 
these  requisitions  called  for  52  names,  und  upon  them  91 
names  were  certified. 

From  the  lists  of  names  certified  29  persons  were  selected 
for  employment,  28  in  the  street  department  and  1  in  the 
police  department. 

But  1  name  has  been  dropped  from  the  list  of  employees 
during  the  year,  and  that  because  of  bad  habits. 

Respectfully  submitted, 

THEODORE  A.  FLEU, 

RegiHraiion  Clerk. 
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LABOR   SERVICE  IN  EVERETT. 


To  William  L.  Hicks,  Registrar  of  Labor^  Civil  Service  Commission^ 

State  House^  Boston^  Mass. 

Sir  :  —  I  herewith  submit  a  full  aud  complete  report  of  the 
business  of  my  office  for  the  year  euding  Sept.  30,  1901. 


Whole  Dumber  of  applications  received. 

Number  of  names  restored  from  previous  years, 
Applicants  registered  during  the  year,   . 
Whole  number  of  persons  registered, 

Number  registered  with  credit  as  veterans,    . 
Number  registered  without  credit  as  veterans. 

Percentage  registered  having  credit  as  veterans. 
Percentage  registered  without  credit  as  veterans. 

Number  of  requisitions  received,     . 


Number  of  persons  certified  once,  . 
Number  of  persons  certified  twice, . 
Number  of  persons  certified  three  times. 
Number  of  persons  certified  four  times. 
Number  of  persons  certified  fi^Q  times. 

Whole  number  of  persons  certified. 
Whole  number  of  certifications. 


290 


89 
201 


11 
279 

3.79 
96.21 


290 


290 


42 


168  = 

168 

60  = 

120 

26  = 

78 

12  = 

48 

2  = 

10 

268 


419 


Of  the  whole  number  of  certifications  there  were  of 
veterans, 12,  or  2.86  per  cent. 

Of  the  whole  number  of  certifications  there  were  of    . 
others,  not  veterans, 407,or  97.14  per  cent. 


Number  of  persons  employed  (veterans). 
Number  of  persons  employed  (not  veterans). 


9 
198 


202 


Percentage  employed  of  veterans  registered, 81.81 

Percentage  employed  of  others  (not  veterans)  registered,    .        .69.17 
Percentage  employed  of  whole  number  registered,        .  .69.65 

Percentage  employed  of  veterans  certified, 75.00 

Percentage  employed  of  others  (not  veterans)  certified,  .47.42 

Percentage  employed  of  whole  number  certified,  .        .        .        .48.21 
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[Revised  Laws,  Chaptbb  19.] 
OF  THE  CIVEL  SERVICE. 

CIVIL   SEBYICE   COMMISSION  AND   OFFICEHS. 

SmmSsion*  SECTION  1.     The  govemor  shall  annually,  in  May  or  June, 

islV^'  608  ^^^^  *'^®  advice  and  consent  of  the  council,  appoint  a  civil  ser- 
vice commissioner  for  a  term  of  three  years  from  the  first  Mon- 
day of  July  following.  All  appointments  shall  be  so  made 
that  not  more  than  two  commissioners  shall  at  the  time  of  any 
appointment  be  members  of  the  same  political  party.  Each 
commissioner  shall  be  paid  five  dollars  for  each  day's  service 
and  his  travelling  and  other  expenses  incurred  in  the  perform- 
ance of  his  official  duties, 
^retor^^tc?''  Section  2.  The  commissioners  may  appoint  a  chief  ex- 
1888* II'^^'  aminer,  who,  under  their  direction,  shall  superintend  any 
1895'  376*  ^^'  examination  held  under  the  provisions  of  this  chapter  and  per- 
form such  other  duties  as  they  may  prescribe.  He  shall  receive 
an  annual  salary  of  three  thousand  dollars,  and  travelling  ex- 
penses incurred  in  the  performance  of  his  official  duties.  They 
may  appoint  a  secretary  who  shall  receive  an  annual  salary  of 
two  thousand  dollars.  They  may  appoint  a  registrar  of  labor, 
who  shall,  under  their  direction,  supervise  the  administration 
of  civil  service  rules  applicable  to  the  public  labor  service  of 
the  commonwealth  or  of  any  city  thereof.  He  shall  receive  an 
annual  salary  of  two  thousand  dollars,  and  his  travelling  ex- 
penses. They  may  incur  other  expenses  not  exceeding  the 
annual  appropriation  therefor. 
WitnesfseB  oDd  SECTION  3.  The  Commissioners  or  any  of  them,  in  an  investi- 
1891, 140. '  gation  by  them,  may  summon  witnesses,  administer  oaths  and 
take  testimony.  The  fees  of  such  witnesses  shall  be  the  same 
as  for  witnesses  before  the  superior  court,  and  shall  be  paid 
from  the  appropriation  for  the  incidental  expenses  of  the  com- 
missioners. 


lOp.A.O. 
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Section  4.  They  may  designate  persons  in  the  official  ser-  BxjmineM. 
vice  of  the  commonwealth  or  of  any  city  or  of  any  town  wherein 
this  chapter  is  in  force,  who  shall,  with  the  consent  of  the  head 
of  department  or  office  in  which  any  snch  person  serves,  act  as 
examiners  of  applicants  for  public  employment.  But  no  per- 
son shall  serve  as  such  examiner  when  any  relative  or  connec- 
tion by  marriage,  within  the  degree  of  first  cousin,  shall  be  an 
applicant. 

Section  5.     They  shall  keep  records  of  their  proceedings  Record*  and 

*  w     annual  report, 

and  of  examinations  made  by  them  or  under  their  authority.  i884,  aso,  $$  2, 
Recommendations  of  applicants  received  by  them  or  by  any 
officer  authorized  to  make  appointments  or  to  employ  laborers 
or  others,  within  the  scope  of  such  rules,  shall  be  preserved. 
Such  records  and  recommendations  shall,  under  regulations 
approved  by  the  governor  and  council,  be  open  to  public  inspec- 
tion. The  commissioners  shall  from  time  to  time  suggest  to 
the  general  court  appropriate  legislation  for  the  administration 
and  improvement  of  the  civil  8er\ice  and  shall  annually  before 
the  tenth  day  of  Januai*y  make  a  report  which  shall  contain  any 
rules  adopted  under  the  provisions  of  this  chapter. 


RULES. 

Section  6.     The  commissioners  shall  from  time  to  time  pre-  Rules, 
pare  rules  regulating  the  selection  of  persons  to  fill  appointive  143  MasB.  6M. 
positions  in  the  government  of  the  commonwealth  and  of  the  689.  "***     * 
several  cities  thereof  and  the  selection  of  persons  to  be  employed 
as  laborers  or  otherwise  in  the  service  of  the  commonwealth  and 
said  several  cities,  and  altering,  rescinding,  amending  or  add- 
ing to  the  rules  now  established.     Snch  rules  may  be  of  general 
or  limited  application  and  shall  take  effect  only  when  approved 
by  the  governor  and  council. 

Section  7.     The  rules  heretofore  prepared  by  the  coinmis-  AnpUcationof 
sioners  and  now  in  force  shall  continue  in  force,  and  such  rules,  1884/320,  c  u. 
and  those  hereafter  prepared  by  them  and  approved  by  the  isdeJsiTlfs! 
governor  and  council  shall   be  administered  by  the  commis-  145  Haas.' a9o.' 
sioners.     They  shall  not  be  inconsistent  with  law,  may  be  of 
general  or  limited   application    and   shall   include   provisions 
for :  — 

The  classification  of   the  positions  and  employments  to  be 
filled. 

Open  competitive  and  other  examinations  to  test  the  practical 
fitness  of  applicants. 
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PrintlDg  and 

distribution  of 

rules. 

1884,  820,  (19. 

1888,253. 


Offleers  not 

Affected. 

1834,  820,  §  16. 

1893,  05. 

1896,  502. 

ri  Op.  A.  G.  72, 


The  filling  of  vacancies  in  and  the  selection  of  persons  for 
public  positions  and  employments  in  accordance  with  the  re- 
sults of  such  examinations,  or  in  the  order  of  application,  or 
otherwise. 

Promotions,  if  practicable,  on  the  basis  of  asceitained  merit 
in  the  examination  and  seniority  of  service. 

A  period  of  probation  before  an  appointment  or  employment 
is  made  permanent. 

Preference  to  veterans  in  appointment  and  promotion. 

Section  8.  Changes  in  the  rules  shall  forthwith,  when  ap- 
proved, be  printed  for  distribution,  and  a  certified  copy  thereof 
sent  to  the  mayor  of  each  city  and  the  selectmen  of  each  town 
to  which  such  changes  relate,  and  shall  be  published  in  one  or 
more  newspapers.  In  such  publication  the  date  when  such 
changes  shall  take  effect  shall  be  specified,  which  date  shall 
be  not  less  than  sixty  days  subsequent  to  the  date  of  such 
publication. 

Section  9.  Judicial  ofi^icers  and  officers  elected  by  the  people 
or  by  a  city  council,  or  whose  appointment  is  subject  to  con- 
firmation by  the  executive  council  or  city  council  of  any  city, 
officers  elected  by  either  branch  of  the  general  court  and  the 
appointees  of  such  officers,  heads  of  principal  departments  of 
the  commonwealth  or  of  a  city,  the  employees  of  the  treasurer 
and  receiver  general,  of  the  board  of  commissioners  of  savings 
banks,  and  of  the  treasurer  and  collector  of  taxes  of  any  city, 
two  employees  of  the  city  clerk  of  any  city,  teachei*s  of  the 
public  schools,  the  secretaries  and  confidential  stenographers 
of  the  governor,  or  of  the  mayor  of  any  city,  police  and  fire 
commissioners  and  chief  marshals  or  chiefs  of  police  and  fire 
departments,  shall  not  be  affected  as  to  their  selection  or  ap- 
pointment by  any  rules  made  as  aforesaid ;  but,  with  the  above 
exception,  such  rules  shall  apply  to  members  of  police  and 
fire  departments. 


ClMsifieation 
of  Janitors,  etc., 
In  cbarge  of 
steam  boilers  in 
school  bouses 
in  Boston. 
1889, 852. 
1893,258. 


SPECIAL    PROVISIONS   APPLICABLE  TO   BOSTON. 

Section  10.  Engineers,  janitors  and  all  persons  having 
charge  of  steam  boilers  and  furnaces  in  the  school  buildings  in 
the  city  of  Boston,  and  truant  officers  appointed  by  the  school 
committee  of  said  city,  shall  be  classified  and  appointed  pursu- 
ant to  this  chapter  and  the  rules  thereunder. 
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Section  11.     Persons  five  feet  five  inches  in  height  or  over,  QoidiflcatioM 
if  otherwise  qualified,  shall  be  eligible  to  appointment  in  the  soBton. 
fire  department  of  the  city  of  Boston.     Call  members  in  said  for  penmuient 
department  who  have  served  three  or  more  successive  years  1^250,^'. 
shall,  upon  application  to  the  civil  service  commissioners,  be 
placed  upon  the  eligible  list  fbr  appointment  as  permanent  men 
without  further  examination,  and  may  at  the  discretion  of  the 
fire  commissioner  be  appointed  at  the  same  salary  as  perma- 
nent men  who  have  served  three  or  more  years  in  said  service. 

APPLICATIONS. 

Section  12.     Every  application  shall  state  uiider  oath  the  Btatementa  of 
full  name,  residence  and  post  office  address,  citizenship,  age,  ezaminatioD. 
place  of  birth,  health  and  physical  capacity,  right  of  preference  i88o*i88! 
as  a  veteran,  previous  employment  in  the  public  service,  busi-  589.  "*"'     ' 
ness  or  employment  and  residence  for  the  previous  five  years, 
and  education  of  the  applicanf,  and  such  other  information  as 
may  reasonably  be  required  relative  to  his  fitness  for  the  public 
service. 

Applicants  for  positions  in  the  labor  service  of  the  common-  AppUcatioD  for 
wealth  or  of  the  cities  thereof  shall,  to  the  number  of  five  hun-  ■ervice. 

1807  ff2^ 

dred,  be  allowed  to  register  on  the  firat  Monday  of  February,       ' 
May,  August  and  November  in  each  year,  at  the  places  ap- 
pointed therefor. 

EXAMINATIONS   AND   LISTS. 

Section  13.  No  question  in  any  examination  shall  relate  soopeof 
to,  and  no  appointment  to  a  position  or  selection  for  employ-  i884, 820,  f  16. 
ment  shall  be  affected  by,  political  or  religious  opinions  or 
affiliations.  Examinations  shall  be  practical  and  shall  relate 
to  matters  which  will  fairly  test  the  capacity  and  fitness  of  the 
applicants.  The  examination  of  applicants  for  employment  as 
laborers  shall  relate  to  their  capacity  for  labor  and  habits  of 
sobriety  and  industry  and  to  the  necessities  of  themselves  and 
their  families. 

Section  14.    No  pereon  in  the  public  service  shall  wilfully  and  rt*5^f*^x°°' 
corruptly  defeat,  deceive  or  obstruct  any  person  as  to  his  right  jjjjjjj^**" '°'" 
of  examination ;  or  wilfully  or  corruptly  make  a  false  mark,  i8W»  ^ao,  i  w. 
grade,  estimate  or  report  upon  the  examination  or  proper  stand- 
ing of  any  person  examined  hereunder,  or  aid  in  so  doing ;  or 
wilfully  or  con*uptly  make  any  false  representation  concerning 
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LIbUi  of  nunes 

of  SQOCMsful 

>lloBiita. 
1,(4. 
1896,  617,  f  4. 


?r 


501, 


the  same  or  concerning  the  person  examined;  or  wilfully  or 
corruptly  furnish  to  a  person  special  or  secret  information,  for 
the  purpose  of  improving  or  injuring  the  prospects  or  chances 
of  appointment,  employment  or  promotion  of  any  person  so 
examined  or  to  be  examined. 

Section  15.  The  commissioners,  within  five  days  after  the 
results  of  an  examination  have  been  ascertained,  shall  prepare 
a  list  of  the  applicants  who  have  passed  the  examination,  with 
the  standing  of  each;  and,  within  five  days  after  certification 
of  persons  for  appointment  or  employment,  prepare  a  list  of  the 
persons  so  ceiiiified  which  shall  be  open  to  public  inspection. 


Vendor  or 
aser  of  liquor 
ineligible. 
1884, 320,  (  8. 


ConTlcta  ineli- 
gible for  one 
year. 

1884,  820,  i  4. 
1888,334. 
"1  Op.  A.  G. 
48.] 

Recommenda- 
tions of  public 
officers  re- 
stricted. 
1884,  320,  S  5. 


i 


Name,  etc.,  of 
appointees  to 
be  reported 
to  commis- 
sioners. 
1884, 820,  {  22. 


APPOINTMENTS. 

Section  16.  No  person  habitually  using  intoxicating  liquors 
to  excess  and  no  vendor  of  intoxicating  liquors  shall  be  ap- 
pointed to  or  retained  in  any  office,  appointment  or  employ- 
ment to  which  the  provisions  of  this  chapter  apply. 

Section  17.  No  person  shall  be  appointed  to  or  employed  in 
any  office  to  which  the  provisions  of  this  chapter  apply  within 
one  year  after  his  conviction  of  any  crime  against  the  laws  of 
this  commonwealth. 

Section  18.  No  recommendation  of  an  applicant  for  a  posi- 
tion or  employment  under  the  provisions  of  this  chapter  given 
by  any  member  of  the  general  court,  alderman  or  councilman, 
except  as  to  the  character  or  residence  of  the  applicant,  shall 
be  received  or  considered  by  any  person  concerned  in  making 
the  appointment  under  this  chapter. 

Section  19.  The  name  and  residence  of  every  person,  ex* 
cept  laborers,  appointed  to,  promoted  or  employed  In  a  position 
coming  within  the  rules  governing  the  civil  service,  the  designa- 
tion of  such  position  and  the  rejection  or  discharge  of  every  such 
person,  shall  forthwith  be  reported  to  the  commissioners  by  the 
officer  making  such  appointment,  promotion,  rejection  or  dis- 
charge, or  providing  such  employment. 


Definition  of 
"veteran." 

1808,  617,9}  1*0. 


veterans'  preference. 

I^ECTioN  20.  The  word  ^^  veteran  "  in  this  chapter  shall  mean 
a  person  who  has  served  in  the  array  or  navy  of  the  United 
States  in  the  war  of  the  rebellion  and  was  honorably  discharged 
therefrom,  or  a  citizen  of  this  commonwealth  who  distinguished 
himself  by  gallant  and  heroic  conduct  while  serving  in  the  army 
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or  navy  of  the  United  States  and  has  received  a  medal  of  honor 
from  the  president  of  the  United  States. 

Section  21.     A  veteran  may  apply  for  examination  under  AppUoationof 
the  rules,  and  if  he  passes  the  examination,  shall  be  preferred  ezamiDation. 
in  appointment  and  employment  to  all  persons  not  veterans.  1889|  478*. 
The  commissioners  shall  cause  the  names  of  the  veterans  who  e.   '  ' 

pass  the  examination  to  be  placed  upon  the  eligible  list  in  the  lakMt.bsi. 
order  of  their  respective  standing,  above  the  names  of  all  other  Jsq.  "*'    * 
applicants,  and  to  be  certified  to  the  appointing  officers  for  ap-  ils^^fj"  ^' 
poiatment  and  employment  in  preference  to  other  applicants, 
and  the  appointment  or  employment  shall  be  made  from  the 
list  so  certified.     But  nothing  herein  shall  prevent  the  certifica- 
tion and  employment  of  women. 

Section  22.     A  veteran  may  apply  for  appointment  to  or  AppUeation 
for  employment  in  the  classified  public  8er^^ce  without  exami-  mlnu^ °^ 

1  ftfift    f%t 7    It  Q 

nation.  In  such  application,  he  shall  state  under  oath  the  facts  iw  ifMs.  68o. 
required  by  the  rules.  Age,  loss  of  limb  or  other  disability 
which  does  not  in  fact  incapacitate  shall  not  disqualify  him  for 
appointment  or  employment  under  the  provisions  of  this  sec- 
tion. Appointing  officere  may  make  requisition  for  the  names 
of  any  or  all  such  veterans  and  appoint  or  employ  any  of  them. 

Section  23.     No  veteran  who  holds  an  office  or  employment  Removal  of 

vetcnui  only 

in  the  public  service  of  the  commonwealth,  or  of  any  city  or  after  bearing, 
town  therein,  shall  be  removed  or  suspended,  or  shall,  without  i896|  6i7i « 6. 

1901  S80 

his  consent,  be  transferred  from  such  office  or  employment,  i76Maas.48o. 
nor  shall  his  office  be  abolished,  except  after  a  full  hearing  of 
which  he  shall  have  at  least  seventy-two  hours'  written  notice, 
with  a  statement  of  the  reasons  for  the  contemplated  removal, 
suspension,  transfer  or  abolition.     The  hearing  shall  be  before 
the  state  board  of  conciliation  and  arbitration,  if  the  veteran 
is  a  state  employee,  or  before  the  mayor  of  the  city  or  select- 
men of  the  town  of  which  he  is  an  employee,  and  the  veteran 
shall  have  the  right  to  be  present  and  to  be  represented  by 
counsel.     Such  removal,  suspension  or  transfer,  or  such  aboli- 
tion of  an  office,  shall  be  made  only  upon  a  written  order  stat- 
ing fully  and  specifically  the  cause  or  causes  therefor,  and 
signed  by  said  board,  mayor  or  selectmen,  after  a  hearing*  as 
aforesaid. 

Section  24.     The  rules  shall  provide  for  the  employment  of  ^^»  te» 
veterans  in  the  labor  service  of  the  commonwealth  and  of  the  JgV^^*  i^ 
cities  and  towns  thereof,  in  the  class  for  which  they  make  i70Maai;68.' 
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Lilts  of  namei 
of  saeceisful 
appUcaBto. 
iftW,  601,8  4. 
1896,  517,  §  4. 


the  same  or  concerning  the  person  examined;  or  wilfally  or 
corruptly  furnish  to  a  person  special  or  secret  information,  for 
the  purpose  of  improving  or  injuring  the  prospects  or  chances 
of  appointment,  employment  or  promotion  of  any  person  so 
examined  or  to  be  examined. 

Section  15.  The  commissioners,  within  five  days  after  the 
results  of  an  examination  have  been  ascertained,  shall  prepare 
a  list  of  the  applicants  who  have  passed  the  examination,  with 
the  standing  of  each ;  and,  within  five  days  after  certification 
of  persons  for  appointment  or  employment,  prepare  a  list  of  the 
persons  so  certified  which  shall  be  open  to  public  inspection. 


Vendor  or 
aser  of  liquor 
Ineligible. 
1884, 820,  S  8. 


CoDTicts  ineli- 
gible for  one 
year. 

1884,  820,  S  4. 
1888,834. 
Tl  Op.  A.  O. 


Recommenda- 
tions of  public 
officers  re- 
stricted. 
1884, 820,  (  6. 


Name,  etc.,  of 
appointees  to 
be  reported 
to  commis- 
sioners. 
1884, 820,  {  22. 


APPOINTMENTS. 

Section  16.  No  person  habitually  using  intoxicating  liquors 
to  excess  and  no  vendor  of  intoxicating  liquors  shall  be  ap- 
pointed to  or  retained  in  any  office,  appointment  or  employ- 
ment to  which  the  provisions  of  this  chapter  apply. 

Section  17.  No  person  shall  be  appointed  to  or  employed  in 
any  office  to  which  the  provisions  of  this  chapter  apply  within 
one  year  after  his  conviction  of  any  crime  against  the  laws  of 
this  commonwealth. 

Section  18.  No  recommendation  of  an  applicant  for  a  posi- 
tion or  employment  under  the  provisions  of  this  chapter  given 
by  any  member  of  the  general  court,  alderman  or  councilman, 
except  as  to  the  character  or  residence  of  the  applicant,  shall 
be  received  or  considered  by  any  person  concerned  in  making 
the  appointment  under  this  chapter. 

Section  19.  The  name  and  residence  of  every  person,  ex- 
cept laborers,  appointed  to,  promoted  or  employed  in  a  position 
coming  within  the  rules  governing  the  civil  service,  the  designa- 
tion of  such  position  and  the  rejection  or  discharge  of  every  such 
person,  shall  forthwith  be  reported  to  the  commissioners  by  the 
officer  making  such  appointment,  promotion,  rejection  or  dis- 
charge, or  providing  such  employment. 


Definition  of 
"veteran." 

1808,  617,  H1>0. 


veterans'  preference. 

I^ection  20.  The  word  ^^  veteran  "  in  this  chapter  shall  mean 
a  person  who  has  served  in  the  array  or  navy  of  the  United 
States  in  the  war  of  the  rebellion  and  was  honorably  discharged 
therefrom,  or  a  citizen  of  this  commonwealth  who  distinguished 
himself  by  gallant  and  heroic  conduct  while  serving  in  the  army 
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or  navy  of  the  United  States  and  has  received  a  medal  of  honor 
from  the  president  of  the  United  States. 

Section  21.     A  veteran  may  apply  for  examination  under  AppUcationof 
the  rules,  and  if  he  passes  the  examination,  shall  be  preferred  examination, 
in  appointment  and  employment  to  all  persons  not  veterans.  1889|478'. 
The  commissioners  shall  cause  the  names  of  the  veterans  who  e. 
pass  the  examination  to  be  placed  upon  the  eligible  list  in  the  i4£Mas0.6R7. 
order  of  their  respective  standing,  above  the  names  of  all  other  599.       '    ' 
applicants,  and  to  be  certified  to  the  appointing  officers  for  ap-  ^s^^^^j'  ^' 
pointment  and  employment  in  preference  to  other  applicants, 
and  the  appointment  or  employment  shall  be  made  from  the 
list  so  certified.     But  nothing  herein  shall  prevent  the  certifica- 
tion and  employment  of  women. 

Section  22.     A  veteran  may  apply  for  appointment  to  or  Application 
for  employment  in  the  classified  public  service  without  exami-  mlnu^  ^' 

IMkA    KIT    A  ^ 

nation.  In  such  application,  he  shall  state  under  oath  the  facts  iw  iiaas.  ftso. 
required  by  the  rules.  Age,  loss  of  limb  or  other  disability 
which  does  not  in  fact  incapacitate  shall  not  disqualify  him  for 
appointment  or  employment  under  the  provisions  of  this  sec- 
tion. Appointing  officei-s  may  make  requisition  for  the  names 
of  any  or  all  such  veterans  and  appoint  or  employ  any  of  them. 

Section  23.     No  veteran  who  holds  an  office  or  employment  Removal  of 

veteran  only 

in  the  public  service  of  the  commonwealth,  or  of  any  city  or  after  bearing, 
town  therein,  shall  be  removed  or  suspended,  or  shall,  without  isoel  617,'  §  6. 

1901  880 

his  consent,  be  transferred  from  such  office  or  employment,  i75Mafls.48B. 
nor  shall  his  office  be  abolished,  except  after  a  full  hearing  of 
which  he  shall  have  at  least  seventy- two  hours'  written  notice, 
with  a  statement  of  the  reasons  for  the  contemplated  removal, 
suspension,  transfer  or  abolition.  The  heaiing  shall  be  before 
the  state  board  of  conciliation  and  arbitration,  if  the  veteran 
is  a  state  employee,  or  before  the  mayor  of  the  city  or  select- 
men of  the  town  of  which  he  is  an  employee,  and  the  veteran 
shall  have  the  right  to  be  present  and  to  be  represented  by 
counsel.  Such  removal,  suspension  or  transfer,  or  such  aboli- 
tion of  an  office,  shall  be  made  only  upon  a  written  order  stat- 
ing fully  and  specifically  the  cause  or  causes  therefor,  and 
signed  by  said  board,  mayor  or  selectmen,  after  a  hearing' as 
aforesaid. 

Section  24.     The  rules  shall  provide  for  the  employment  of  ^^  '<>' 
veterans  in  the  labor  service  of  the  commonwealth  and  of  the  ?5V^'»  tS: 

106  ICaas.  o80. 

cities  and  towns  thereof,  in  the  class  for  which  they  make  i70Maa8.68. 
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Reinstatement 
of  certain  per- 
sons. 
1808, 464. 


appiioation,  in  preference  to  ail  other  persons  except  women. 
If  the  appointing  officer  certifies  in  his  requisition  for  laborers 
that  the  work  to  be  performed  requires  young  and  vigorous 
men,  and,  upon  investigation,  the  commissioners  are  satisfied 
that  such  certificate  is  true,  they  may  ^x  a  limit  of  age  and 
certify  only  those  whose  age  falls  within  such  limit.  In  cities 
and  towns  in  which  the  provisions  of  this  chapter  and  the  rules 
governing  the  civil  service  have  not  been  applied  to  the  labor 
service,  the  selectmen  and  the  city  councils  shall  take  any 
necessary  action  to  secure  the  employment  of  veterans  in  the 
labor  service  of  their  respective  cities  and  towns  in  preference 
to  all  other  persons  except  women. 

Section  25.  Any  person  In  the  classified  public  service  of 
the  commonwealth  or  of  any  city  or  town  thereof  who  resigns 
such  office  or  leaves  such  service  for  the  purpose  of  enlisting 
and  serving  in  the  anny  or  navy  of  the  United  States  or  in  the 
militia  of  this  commonwealth  in  time  of  war  and  so  enlists  and 
serves,  may  at  any  time  within  one  year  after  his  honorable 
discharge  from  such  military  or  naval  service  be  appointed  to 
or  employed  in  his  former  or  a  similar  position  or  employment, 
without  application  or  examination. 


Pnblie  ofBeen 
not  to  solicit 
contributions 
for  political 
purposes. 
1884,  820,  §  6. 


Solicitations 
forbidden  in 
official  build- 


inffs. 
1884, 


S20,  {7 


Public  officers, 
etc.,  not  to  be 
affected  by 


CORRUPT  PRACTICES. 

Section  26.  No  councillor,  member  of  the  general  court, 
alderman  or  councilman,  or  any  officer  or  employee  of  any  of 
said  bodies,  and  no  executive  or  judicial  officer  of  the  common- 
wealth, no  clerk  or  employee  of  any  department  or  branch  of 
the  government  of  the  commonwealth  and  no  executive  officer, 
clerk  or  employee  of  any  department  of  a  city  shall  personally 
solicit  or  receive,  directly  or  indirectly,  or  be  concerned  in 
soliciting  or  receiving,  any  assessment,  subscription  or  contri- 
bution for  any  political  purpose  whatever ;  but  this  shall  not 
forbid  such  peraons  to  be  members  of  political  organizations 
or  committees. 

Section  27.  No  person  shall  solicit  in  any  manner  whatever 
or  receive  any  contribution  of  money  or  other  thing  of  value  for 
any  political  purpose  whatever  in  a  room  or  building  occupied 
for  the  performance  of  official  duties  by  an  officer  or  employee 
of  the  commonwealth  or  of  any  city  herein. 

Section  28.  No  officer  or  employee  of  the  commonwealth 
or  of  any  city  or  town  wherein  this  chapter  is  in  force,  shall 
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discharge,  promote,  or  degrade  an  officer  or  employee,  or  change  refnsai  to 
his  official  rank  or  compensation,  or  promise  or  threaten  so  to  i884,  sao.  is. 
do,  for  giving,  withholding  or  neglecting  to  make  a  oontiibution 
of  money  or  other  valuable  thing  for  a  political  purpose. 

Section  29.     No  officer,  clerk  or  other  person  in  the  service  cnft«for 
of  the  commonwealth  or  of  any  city  or  town  wherein  this  chapter  forbidden.  ^ 

1884  820   fi  9. 

is  in  force  shall,  directly  or  indirectly,  give  or  deliver  to  an       »     •     * 
officer,  clerk  or  person  in  said  seiTice,  or  to  any  councillor, 
member  of  the  general  court,  alderman,  councilman  or  commis- 
sioner, any  money  or  other  valuable  thing  on  account  of,  or  to 
be  applied  to,  the  promotion  of  any  political  object  whatever. 

Segtiox  30.     No  person  in  the  service  of  the  commonwealth  Coercion  of 

political  action 

or  of  any  city  or  tovm  wherein  this  chapter  is  in  force  shall  use  forbidden. 

1884  320,  §  10. 

his  official  authority  or  influence  to  coerce  the  political  action  of       '     '      ' 

any  person  or  body,  or  to  interfere  with  any  election. 

Section  31.     No  person  in  the  public  sei'vice  shall,  for  that  PnbUcofflcert, 

^  *^  etc.,  not  re- 

reason,  be  under  obligation  to  contribute  to  any  political  fund,  quired  to  con. 

or  to  render  any  political  service,  and  shall  not  be  removed  or  political  fund. 

otherwise  prejudiced  for  refusing  to  do  so.  i42  Mais. 90,95. 

Section  32.     No  person  holding  a  public  office  or  in  nomiua-  corrupt  meth- 

tion  for,  or  seeking  a  nomination  for,  or  appointment  to,  an  ingnomina" 

office,  shall  corruptly  use  or  promise  to  use,  directly  or  in-  prohibited. 

i884  ROT  S  12 

directly,  any  official  authority  or  influence  to  confer  upon  any  '  "  ' 
person,  or  to  aid  a  person  to  obtain,  an  office  or  public  employ- 
ment, or  a  nomination,  confiimation,  promotion  or  increase  of 
salary,  upon  the  consideration  or  condition  that  the  vote, 
political  influence  or  action  of  any  person  shall  be  given  or 
used  in  behalf  of  a  candidate,  officer  or  party,  or  upon  any 
other  corrupt  condition  or  consideration. 

Section  33.     No  city  shall  pay  a  bill  incurred  by  any  official  S^pSSrel?-*' 
thereof  for  wines,  liquors  or  cigars  ;  nor  shall  a  city  pay  a  bill  gJJJ*"*^' 
for  refreshments  furnished  to  an  official  of  said  city  if  the  i^***  ^^»  §  ^*- 
amount  for  any  one  day  exceeds  one  dollar  for  each  member  of 
the  government  of  said  city  who  certifies  over  his  own  signature 
to  the  correctness  of  the  bill. 


GENERAL  PROVISIONS. 

Section  34.     If,  in  the  opinion  of  the  civil  service  commis-  Bnforoement 
sioners,  a  person  is  appointed  or  employed  in  the  public  service  1901, 512. 
classified  under  civil  service  rules  in  violation  of  any  such  rules, 
the  commissioners   shall,  after  written  notice   mailed   to  the 
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Penalties. 
1884, 890,  §24. 
1895, 601. 1  6. 
1896,  617,  i  7. 
143  MaM.  689. 


Application  of 
chapter. 
1694,  267. 
1896, 449. 


AppUcatloD  to 
fira  and  police 
forces  in  towns. 
1901,  78. 


appointing  or  employing  officer  or  officers  and  to  snch  person, 
notify  in  writing  the  treasurer,  auditor  or  other  disbursing  officer 
of  the  commonwealth,  city  or  town  in  whose  service  such  person 
is  80  employed,  and  the  payment  of  any  compensation  to  such 
person  shall  be  illegal  and  shall  cease  at  the  expiration  of  one 
week  after  the  mailing  of  the  latter  notice,  until  the  legality 
of  such  appointment  or  employment  is  duly  established.  The 
ajbtorney  general  may,  within  thirty  days  after  said  notice  to 
such  treasurer,  auditor  or  other  disbursing  officer,  file  in  the 
superior  court,  sitting  in  equity  for  the  county  in  which  such 
appointee  or  employee  was  appointed  or  employed,  an  informa- 
tion in  the  nature  of  a  quo  warranto  against  such  appointee  or 
employee,  and  the  superior  court  or  any  justice  thereof  shall 
have  jurisdiction  to  hear  and  determine  the  same.  At  any  time 
after  the  beginning  of  such  proceedings  the  court  may,  if  it  is 
of  opinion  that  there  is  reasonable  doubt  whether  the  employ- 
ment of  such  person  is  in  violation  of  such  rules,  order  that  the 
compensation  accruing  to  the  person  notified  shall  be  paid  to 
him  until  otherwise  ordered  by  said  court.  If  the  attorney 
general  shall  fail  within  said  thirty  days  to  file  such  informa- 
tion, the  said  notice  shall  be  regarded  as  null  and  void. 

Section  35.  Whoever  makes  an  appointment  to  office  or 
selects  a  person  for  employment  contrary  to,  or  wilfully  refuses 
or  otherwise  neglects  to  comply  with,  the  provisions  of  this 
chapter  or  of  any  rule  hereunder  shall,  unless  some  other  penalty 
is  specifically  provided,  be  punished  by  a  fine  of  not  less  than 
one  hundred  nor  more  than  one  thousand  dollars  for  each  offence. 

Section  36.  This  chapter  shall  be  in  force  in  any  town  of 
more  than  twelve  thousand  inhabitants  when  accepted  by  it. 
So  much  of  this  chapter  and  the  rules  established  under  it  as 
relate  to  the  employment  of  laborers,  designated  as  the  '^  Labor 
Service,"  shall  not  be  in  force  in  any  city  of  less  than  one  hun- 
dred thousand  inhabitants  until  the  city  council,  with  the 
approval  of  the  mayor,  accepts  the  same. 

Section  37.  In  a  town  which  by  a  vote  of  a  majority  of  the 
voters  voting  thereon  at  an  annual  or  special  town  meeting 
accepts  the  provisions  of  this  section  or  has  accepted  the  corre- 
sponding provisions  of  earlier  laws,  the  provisions  of  this  chapter 
and  the  rules  made  under  the  authority  thereof  which  relate  to 
the  police  and  fire  forces  of  cities  except  Boston  shall  apply  to 
all  members  of  the  regular  or  permanent  police  and  fire  forces, 
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or  to  the  call  fire  force,  or  to  either  of  said  forces,  of  a  town. 
Such  vote  may  limit  the  application  of  the  provisions  of  this 
chapter  and  of  the  rules  made  thereauder  either  to  the  police 
force  or  to  the  fire  force  of  such  town,  or  it  may  extend  such 
application  to  both  of  said  forces.  Upon  such  vote  of  accept- 
ance, each  member  of  the  force  or  forces  included  therein  and 
within  the  classified  civil  service  shall  continue  to  hold  his  office 
until  his  death,  resignation  or  removal.  He  shall  not  be  re- 
moved except  for  cause  shown  after  a  full  hearing  before  the 
board  or  officer  of  the  town  having  power  to  make  removals, 
and  such  member  shall  have  the  right  to  be  present  at  such  hear- 
ing and  to  be  represented  by  counsel. 
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THE  CIVIL  SERVICE  RULES 


OF  THE 


COMMONWEALTH  OF  MASSACHUSETTS  AND  THE  CITIES 

THEREOF. 


In  accordance  with  the  provisionB  of  chapter  820  of  the  Acts 
of  the  year  1884,  and  acts  in  amendment  thereof,  the  following 
rules  have  been  prepared  for  the  selection  of  persons  to  fill  cer- 
tain offices  in  the  government  of  the  Commonwealth  and  of 
cities  and  certain  towns  thereof;  and  for  the  selection  of  persons 
to  be  employed  as  laborers  therein ;  and  all  rules  heretofore  pre- 
pared and  approved  are  hereby  rescinded. 


Tenn  "  ctty 
"  eltlM  *'  de 
fined. 


(I 


or 


Rule  I. 

The  term  ''city"  or''  cities/'  as  used  in  these  rules,  shall 
be  construed  to  include  and  apply  to  every  city  or  town  in  the 
Commonwealth  to  which  such  rules  shall  be  applicable. 


AppolDtmenta 
ftDQ  removal!, 
responntblllty 
for. 


RUT.S   II. 

The  power  to  remove  or  reduce,  within  the  classified  ser- 
vice, existing  by  law,  on  the  part  of  any  officer  or  board,  is  not 
impaired  by  anything  contained  in  these  rules. 


RegulatioDi  for 
earrying  out 
rulea. 


Rule  III. 

The  commissioners  will  make  and  issue,  from  time  to  time, 
as  the  needs  of  the  service  require,  such  regulations  as  may 
be  necessary  for  conducting  the  business  of  their  office,  for 
the  instruction  of  their  secretary,  chief  examiner,  registrar  of 
labor  and  local  boards  of  examiners,  and  for  carrying  out  the 
provisions  of  these  rules. 
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Rule  IV. 

1.  For  the  purpose  of  making  examinations  of  applicants,  CommiiBioDerB 
the  commissioners  will  designate  persons  to  be  examiners,  and  t^ll^t'^ 
may  at  any  time  substitute  another  person  in  place  of  any  one  ®**°**"®'"' 

so  designated. 

2.  Whenever  the  special  qualifications  required  for  a  posi-  Experts  to  aid 

.  ?  .  ,        .  examiners  lu 

tion  are  such  that  assistance  from  experts  in  conducting  an  ex-  certain  caaee. 
amination  is  advisable,  such  experts  may  be  designated  to  aid 
the  examining  board ;  and,  so  far  as  practicable,  such  experts 
shall  be  pei*sons  employed  in  the  department  to  which  the  appli- 
cant seeks  admission. 

Rule  V. 
In  order  that  suitable  provision  may  be  made  for  conduct-  Commueioners 

to  apply  to 

ing  examinations  in  the  several  cities,  the  commissioners  will,  loeai  authorities 
from  time  to  time,  apply  to  the  proper  authorities  thereof  for  quarters,  etc. 
temporary  quarters  and  for  clerical  assistance  in  receiving  and 
filing  applications  for  appointment  in  the  local  service. 


CLASSIFICATION  OF  THE   SERVICE. 

Rule  VI. 

The  oflSces  and  places  to  be  filled  under  these  rales  shall  be  Classification, 
classified   in   two  divisions :  the  first  to  be  known   as  ^'  The 
Official  Service "  of  the  Commonwealth  and  the  several  cities 
thereof;  the  second  as  ^'  The  Labor  Service." 

FIRST  DIVISION. 

Rule  VII. 

1.  There  shall  be  two  schedules  under  the  first  division,  First  division, 
known  as  Schedule  A  and  Schedule  B.  ^and  b.  °^' 

Schedule  A. 

2.  Schedule  A  shall  include  clerks,  copyists,  recorders,  book-  Amendments. 
keepers,  inspectors,  agents,  almoners,  visitors,  stenographers,  Feb.  i6,  isoV, 

and  Fel).  1. 1900. 

typewriters,  messengers,  and  persons  rendering  service  similar 
to  that  of  any  of  the  above-specified  positions,  in  the  service  of 
the  Commonwealth  or  of  any  city  thereof,  under  whatever 
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deBignation,  whether  sach  service  is  permanent  or  temporary, 
and  whether  the  same  is  paid  by  time  for  work  done,  by  the 
piece,  or  in  any  other  manner. 

There  shall  be  the  following  classes  in  Schedule  A :  — 

Class  1.  Persons  rendering  service  as  clerks,  copyists,  recorders, 
book-keepers,  or  any  similar  service,  whose  annual  com- 
pensation is  at  the  rate  of.  eight  hundred  dollars  or  less ; 
also  messengers,  office  boys  over  sixteen  years  of  age, 
and  all  persons,  under  whatever  designation,  performing 
messenger  or  similar  service,  at  said  rate  of  compensa- 
tion ;  provided,  however,  that  the  messengers  of  the  gov- 
ernor, and  one  messenger  of  the  mayor  of  any  city,  are 
excepted  herefrom. 

Class  2.  Persons  rendering  similar  service  to  that  specified  in  class 
1,  whose  annual  compensation  is  at  the  rate  of  more  than 
eight  hundred  dollars. 

Class  8.  Agents,  almoners,  inspectors  other  than  inspectors  of  work, 
visitors,  and  all  persons  rendering  similar  service,  under 
whatever  designation,  whose  duties  may  be  in  part  cler- 
ical. 

Class  4.    Stenographers  and  typewriters. 


Amendment. 
Feb.  1, 1900. 


Class  2. 


Amendmento.      ClasS  8. 
Oct.  1, 1804,  and 
Feb.  1, 1900. 


Schedule  B. 
There  shall  be  the  following  classes  in  Schedule  B :  — 

Class  1.  Turnkeys,  watchmen,  drivers  of  prison  wagons,  and  all 
other  persons  doing  police  duty  in  the  parks,  public 
grounds,  prisons,  houses  of  detention,  reformatories,  and 
in  all  other  public  institutions,  places  and  departments 
of  the  Commonwealth,  and  the  several  cities  thereof,  not 
included  in  classes  8  and  4  of  Schedule  B ;  also  watch- 
men, gatemen  and  guards  in  the  public  parks  and  ferries. 
All  members  of  the  fire  department  in  the  city  of  Boston, 
except  call  substitutes. 

a.  The  detective  force  of  the  district  police. 

b.  The  inspection  force  of  the  district  police. 

c.  The  regular  and  reserve  police  forces  of,  and  all  persons 
doing  permanent  police  duty  in  and  for  and  paid  by,  any 
city  of  the  Commonwealth,  except  the  city  of  Boston. 

d.  The  special,  substitute  or  supernumerary  police  force, 
and  all  persons  doing  temporary  police  duty  in  and  for 
and  paid  by  any  city  of  the  Commonwealth,  except  the 
city  of  Boston. 

All  members  of  the  regular  and  reserve  police  forces  intlie 
city  of  Boston. 


Class  4. 
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Class  5.    Engineers  and  assistant  engineers,  draw-tenders  and  assist-  ciasaifled 

ant  draw-tenders  employed  on  bridges  in  the  cities  of  the  Amended 

Commonwealth.  gf *•  V  i2i  ^^ 

jTeb.  If  1900. 

Class  6.  Foremen  of  laborers,  inspectors  of  work,  and  all  persons, 
under  whatever  designation,  doing  similar  work  in  the 
service  of  the  Commonwealth,  or  any  city  thereof,  and 
not  included  in  Schedule  A. 

Class  7.  Sub-foremen  of  laborers,  and  all  persons,  under  whatever 
designation,  doing  similar  work  in  the  service  of  the  Com- 
monwealth, or  any  city  thereof. 

Class  8.  Engineers,  janitors  and  persons  having  charge  of  steam 
boilers  and  furnaces  in  the  school  buildings  in  the  city  of 
Boston. 

Class  9.  a.  All  members  of  the  regular  or  permanent  fire  force  of 
any  city  except  Boston,  after  the  proper  authority  of  the 
city  shall  have  requested  the  commissioners  to  include 
such  force  in  the  classified  service. 
b.  All  members  of  the  fire  force  of  any  town  by  law  within 
the  classified  service. 

Class  10.  All  truant  officers  in  the  city  of  Boston.  Nov.  i,  ism. 

Class  11.  Engineers,  janitors  and  persons  having  charge  of  public  Oct.  i,  1804,  and 
school  buildings  heated  by  other  means  than  direct  fur-     **  ' 
nace  or  stove  heat  in  any  city  except  Boston,  ailer  the 
school  committee  thereof  shall  have  requested  the  com- 
missioners to  include  such  positions   in  the  classified 
service. 

Class  12.  Superintendents,  assistant  superintendents,  deputies  and  ^^^  16,1897. 
persons,  other  than  the  chief  superintendents  of  depart- 
ments, performing  any  of  the  duties  of  a  superintendent 
in  the  service  of  any  city  of  the  Commonwealth. 

Class  13.  Civil  engineers,  surveyoi*s,  draughtsmen,  transitmen,  level-  Feb.  I5,i897. 
lers,  chainmen.  rodmen,  and  all  assistants,  under  whatever 
designation,  except  laborers,  in  the  service  of  the  Com- 
monwealth, or  any  city  thereof. 

Class  14.  The  aids   and    other   persons,    under  whatever  designa-  Feb.  16, 1807. 
tion,  employed  in  detective  service  in  the  office  of  the 
State  Fire  Marshal. 


Qualifications. 

Rule  VIII. 

1.     Applicants  for  appointment  to  any  position  in  the  ser-  state  iervioe, 
vice  of  the  Commonwealth,  to  which  these  rules  apply,  must  be  ^pu^StB? 
citizens  of  the  United  States  who  have  resided  in  the  Common- 
wealth for  one  year  next  preceding  the  date  of  their  applica- 
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City  senrice, 
reeldence  of 
appUcanii. 


tioQS.     This  restriction  shall  not  apply  to   positions  in  which 
special  expert  knowledge  is  required. 

2.  Applicants  for  appointment  in  the  service  of  a  city  must 
be  citizens  of  the  United  States,  who  have  resided  in  the  Com- 
monwealth for  one  year  and  in  the  city  in  which  they  seek  ser- 
vice for  six  months  next  praceding  the  date  of  their  applications, 
except  where  special  qualifications  are  required,  and  the  appoint- 
ing officer  requests  in  writing  that  the  examination  be  open  to 
persons  who  are  not  citizens  or  residents. 


Dlsquallflca- 
tioDB  for  ap- 
pointmeot. 


Rule  IX. 

No  application  for  appointment  will  be  received  from  any 
vendor  of  intoxicating  liquor,  or  any  person  habitually  using 
intoxicating  beverages  to  excess ;  or  any  person  who,  within 
the  year  preceding  his  application,  has  been  convicted  of  any 
offence  against  the  laws  of  this  Commonwealth. 


Moral 
character. 


Burden  of 
proof. 


Failure  to  prove 
good  character. 


Applicant 
entitled  to  a 
hearing. 


Rule  X. 

1.  A  good  moral  character  is  an  essential  qualification,  and 
is  of  paramount  importance  in  determining  an  applicant's  right 
to  admission  to  the  eligible  list. 

2.  The  burden  of  proof  of  good  character  shall  in  aU  cases 
be  upon  the  applicant,  who  may  be  required  by  the  commis- 
sioners to  furnish  evidence  thereof  additional  to  the  certificates 
required  in  his  application. 

3.  Failure  by  the  applicant  to  prove  good  character  shall 
exclude  him  from  examination  and  from  the  eligible  list ;  and 
proof  at  any  time  produced  to  the  commissionei*s  of  the  bad 
character  or  dissolute  habits  of  an  applicant  or  eligible,  of  any 
criminal  or  disgraceful  act  committed  by  him,  or  his  dismissal 
for  good  cause  from  the  public  service,  shall  be  sufficient  to 
exclude  him  from  examination  or  to  remove  his  name  from  the 
list  of  eligibles. 

4.  No  person  shall  be  so  excluded  from  examination,  and 
no  one  shall  be  removed  from  the  eligible  list,  under  this  rule, 
except  after  an  opportunity  to  be  heai*d  and  upon  a  finding  of 
the  commissioners  and  a  record  thereof,  containing  the  names 
of  the  commissioners  voting  therefor  and  a  statement  of  the 
grounds  of  their  action. 
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RULK  XT. 

1.  In  Schedale  A  the  only  reqairement  as  to  age,  height  Amendment  m 
and  weight  is  that  women  must  be  not  less  than  eighteen  years  Oot.  i,'  1894. 
of  age  at  the  time  of  filing  the  application. 

2.  In  Schedule  B  there  shall  be  the  following  requirements 
of  age,  height  and  weight :  — 

a.  In  class  1  applicants  for  appointment  as  metropolitan  park  q^?^j^^'  ^ 

police  officers  shall  be  not  less  than  twenty-five  and  not  Feb .  1,  isod. 
over  forty  years  of  age  at  the  time  of  filing  the  application, 
and  must  be  not  less  than  five  feet  seven  inches  in  height 
and  weigh  not  less  than  one  hundred  and  thirty-five  pounds. 

b.  Applicants  for  appointment  to  the  State  Prison  or  Massa-  Amendments.. 

chusetts  Reformatory  service  must  be  not  less  than  five  peb.  1, 1900.^ 
feet  seven  inches  in  height  and  weigh  not  less  than  one 
hundred  and  thirty-five  pounds. 
e.    Other  than  as  herein  provided,  there  shall  be  in  class  1  no  Amendments, 
requirement  as  to  age,  height  or  weight,  and  in  no  case  peb.  1, 1900  ^ 
shall  the  requirements  apply  to  veterans. 

d.  In  class  2  [the  fire  force  of  Boston]  applicants  for  appointment  f^^^JSS^'  a 

must  be  not  less  than  twenty-two  nor  over  thirty  years  Feb.  15,  iwV. 
of  age  at  the  time  of  making  application,  and  must  be  not 
less  than  five  feet  five  inches  in  height  and  weigh  not  less 
than  one  hundred  and  thirty-five  pounds ;  provided,  how- 
ever^ that  applicants  for  appointment  in  the  call  force  of 
the  fire  department  of  Boston,  who  are  serving  as  call  sub- 
stitutes in  said  department,  may,  for  the  purpose  of  making 
themselves  eligible  under  the  rules  for  examination,  deduct 
from  their  actual  age  any  time  not  exceeding  five  years 
during  which  they  have  served  in  such  capacity ;  and  pro- 
videdj  further,  that  applications  for  appointment  to  the 
force  may  be  made  by  persons  serving  in  the  call  force 
who  are  under  forty  years  of  age. 

e.  In  class  3  [the  police  force  of  any  city  other  than  Boston]  Amendment. 

applicants  for  appointment  must  be  not  less  than  twenty-  ^*''- ''  '"**- 
two  nor  over  forty  years  of  age,  and  applicants  for  appoint- 
ment to  the  district  police  force  must  be   not  less  than 
"  twenty-two  nor  over  fifty-five  years  of  age  at  the  time  of 
filing  the  application ;  ^''provided,  however,  that  this  limita-  Amendment 
tion  as  to  age  shall  not  apply  to  veterans.    In  all  cases  in    ^     ' 
this  class,  except  the  inspection  force  of  the  district  police, 
applicants  must  be  not  less  than  five  feet  seven  inches  in 
height  and  weigh  not  less  than  one  hundred  and  thirty-five 
pounds. 
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Amendment. 
March  16, 1801. 


/• 


Amendment. 
March  1, 1898. 


Amendment. 
Not.  1, 1893. 


Amendment. 
Oct.  1, 1894. 


h. 


t. 


In  class  4  [the  police  force  of  Boston]  applicants  for  appoint- 
ment must  be  not  less  than  twenty-five  nor  over  thirty- 
three  years  of  age  at  the  time  of  filing  the  application,  and 
must-be  not  less  than  five  feet  eight  Inches  in  height  and 
weigh  not  less  than  one  hundred  and  forty  pounds. 

In  class  9  [the  fire  force  of  cities  other  than  Boston]  appli- 
cants for  appointment  shall  be  not  less  than  twenty-two 
nor  over  thirty-five  years  of  age  at  the  time  of  making 
application,  and  shall  be  not  less  than  &ye  feet  four  inches 
in  height  and  weigh  not  less  than  one  hundred  and  twenty 
pounds;  provided,  however,  that  call  men  serving  in  the 
fire  department  may  deduct  from  their  actual  age  any  time 
not  exceeding  five  years  during  which  they  have  contin- 
uously served  in  such  capacity. 

In  class  10  [Boston  truant  officers]  applicants  for  appoint- 
ment shall  be  not  less  than  thirty  nor  over  forty-five  years 
of  age  at  the  time  of  filing  the  application. 

In  all  cases  under  this  rule  applicants  shall  be  measured  in 
bare  feet  and  shall  be  weighed  without  clothing. 

Except  as  provided  in  this  rule,  there  is  no  requirement  as  to 
age,  height  or  weight;  provided,  however,  an  age  limit 
may  be  recognized,  if  deemed  expedient  by  the  commis- 
sioners, except  in  case  of  a  veteran. 


AppUeationi, 
how  made. 


Form  of 
applications. 


Application. 

Rule  XII. 

1.  Applications  for  admission  to  examinations  in  the  first 
division  may  be  made  at  any  time,  and  shall  be  on  blanks  in  a 
form  prescribed  by  the  commissioners.  Applications  for  ap- 
pointment to  positions  in  the  service  of  the  Commonwealth,  and 
of  the  city  of  Boston,  shall  be  filed  in  the  office  of  the  commis- 
sioners in  Boston ;  applications  for  appointment  to  positions  in 
the  service  of  cities  other  than  Boston  shall  be  filed  with  the 
local  board  of  examiners  in  the  city  where  service  is  sought, 
or  at  such  other  place  as  the  commissioners  may  designate. 

2.  Each  applicant  for  examination  mast  state,  under  oath, 
and  in  his  or  her  own  handwriting:  1.  Fall  name,  residence 
and  post-office  address.  2.  Citizenship.  3.  Age.  4.  Place  of 
birth.  5.  Health,  and  physical  capacity  for  the  public  service. 
6.  Right  of  preference  as  a  veteran.  7.  Previous  employment 
in  the  public  service.  8.  Business  or  employment,  and  resi- 
dence, for  the  previous  five  years.  9.  Education.  10.  Such 
other  information  as  may  be  required  touching  the  applicant's 
fitness  for  the  public  service. 
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Rule  XIII. 

1.  The  word  '^  veteran"  ia  these  rules  shall  mean  a  person  Definition  of 
who  served  in  the  army  or  navy  of  the  United  States  in  the  Amendment!"' 
time  of  the  war  of  the  rebellion,  and  was  honorably  discharged    ^  '    * 
therefrom ;  and  also  a  citizen  of  Massachusetts  who  has  dis- 
tinguished himself  by  gallant  aud  heroic  conduct  whilis  serving 

in  the  army  or  navy  of  the  United  States,  and  who  has  received 
a  medal  of  honor  from  the  President  of  the  United  States. 

2.  Any  veteran  desiring  appoiutment  to  office  or  employment  ^•*^'*^  ***  *^* 
in  the  service  classified  under  the  civil  service  rules,  without  Amendnjent. 

Feb.  15, 1897. 

having  passed  any  examination  provided  for  thei-ein,  shall  file  an 
application  for  such  appointment,  stating,  under  oath:  (1)  his 
full  name,  residence  and  post-office  address ;  (2)  the  office  he 
seeks ;  (3)  that  he  desires  appointment  without  having  passed 
any  examination  provided  for  by  the  civil  service  act  or  the  rules 
thereunder;  (4)  his  service  as  a  veteran;  (5)  that  he  has  not 
suffered  loss  of  limb,  or  other  physical  impairment,  which  in- 
capacitates; (6)  his  citizenship;  (7)  that  he  does  not  habitu- 
ally use  intoxicating  beverages  to  excess,  and  is  not  a  vendor 
of  intoxicating  liquor;  (8)  that  he  has  not  within  one  year 
been  convicted  of  any  offence  against  the  laws  of  the  Common- 
wealth. 

3.  Such  application  must  be  supported  by  certificates  that  ^^J^iS^^^^y 
the  applicant  has  all  the  qualifications  required  by  law  of  veter-  ©ertiifoatwi. 
ans.     Such  application,  if  for  an  office  or  employment  in  the 

service  of  the  Commonwealth  or  of  the  city  of  Boston,  shall  be 
filed  in  the  office  of  the  commissioners  in  Boston ;  if  for  an  office 
or  employment  in  the  service  of  any  city  other  than  Boston,  it 
shall  be  filed  with  the  examiners  in  such  city. 


Rule  XIV. 

Every  application  must  be  suppoi*ted  by  certificates  of  good  ^PJ^Se^^"^ 
moral  character,  health,  and  physical  and  mental  capacity  for  1^^^^'' 
doing  the  public  work,  the  certificates  to  be  in  such  form  and 
number  as  the  commissioners  shall  prescribe.     But  no  recom-  Recommenda- 

,,,  ,  -  -L^xu     tlone  not  re- 

mendation  which  may  be  triven  bv  anv  Senator,  member  of  tne  oeivediromoer. 

*    — k  .  ,  .  tain  leglelators. 

Hoase  of  Representatives,  alderman  or  councilman,  except  as 
to  the  character  or  residence  of  the  applicant,  can  be  received 
or  considered  by  any  person  concerned  in  making  any  appoint- 
ment under  these  rules. 
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Application  for 
more  than  two 
claseee. 
Amendment. 
Feb.  1, 1900. 


New 
appUoatlon. 


Effect  of  false 
Btatementa. 


Rule  XV. 

No  application  from  the  same  person  will  be  received  for 
appointment  or  employment  in  more  than  two  classes  of  the 
civil  service  as  herein  classified ;  but  this  limitation  shall  not 
apply  to  veterans. 

Rule  XVI. 

Any  person  possessing  the  required  qualifications,  who  has 
taken  an  examination,  may  make  a  new  application  at  any 
time  after  the  result  of  such  examination  is  determined ;  and  if 
his  name  is  upon  the  eligible  list,  it  shall  continue  until  the 
result  of  the  examination  is  determined  ;  and  if  he  fails  to  pass 
the  examination,  his  name  shall  be  stricken  from  the  eligible 
list ;  and  if  he  passes  such  examination,  he  shall  rank  in  accord- 
ance with  the  result. 

Rule  XVII. 

Every  false  statement  knowingly  made  by  any  person  in 
his  application  for  examination,  and  every  connivance  by  him 
at  any  false  statement  made  in  any  certificate  which  may  ac- 
company his  application,  or  any  complicity  by  him  in  any  fraud, 
shall  be  regarded  as  good  cause  for  excluding  him  from  the 
eligible  list,  or  for  his  removal  or  discharge,  after  appointment. 


DefeetlTe 

applicatione 

returned. 


Beception  of 
appUeatione 
and  notice  to 
applieanta. 


Rule  XVIII. 

Defective  applications  will  be  returned  to  applicants  with  a 
notice  to  amend  the  same.  Whenever  the  application  shows 
that  the  applicant  is  not  qualified  under  the  rules  and  i*egula- 
tions,  the  application  will  be  rejected,  and  the  applicant  notified 
of  the  reason  therefor. 

Rule  XIX. 

The  date  of  the  reception  of  each  application  shall  be  en- 
dorsed thereon,  and  the  application  recorded ;  and  if  the  appli- 
cants for  admission  to  any  class  are  in  excess  of  the  number 
that  can  be  examined  at  a  single  examination,  they  will  be 
notified  to  appear  in  the  order  in  which  their  applications  are 
received ;  pi^onidedy  hotoever^  that  veterans  shall  Iiave  precedence 
in  such  notification. 
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Examination. 
Rule  XX. 

1.  All  examinations  shall  be  absolately  impartial,  practical  JSJ^^*}?*®"* 
in  their  character,  and  with  paramount  regard  to  matters  which  °o^ce  of. 
will  fairly  test  the  relative  capacity  and  -fitness  of  the  persons 
examined  for  the  service  which  they  seek  to  enter. 

2.  No  question  in  any  examination  shall  relate  to  political  Poj*t*c«i  or  re- 
or  religious  opinions  or  affiliations,  and   no  appointment  or  not  to  inftnence 
selection  to  an  office,  or  for  employment  within  the  scope  of 

these  rules,  shall  be  in  any  manner  affected  or  influenced  by 
such  opinions  or  affiliations. 

3.  The  examinations  shall  be  held  at  such  times  and  places  Time  aud  pUee 

.     .  J      •         ^  J  i.«        ^t-  *  of  examlMtlon. 

as  the  commissioner  may  designate,  and  proper  notice  thereof 
given.  So  far  as  practicable,  the  examination  of  applicants 
for  appointment  in  the  service  of  a  city  shall  be  held  therein. 

Rule  XXI. 

1.  The  subjects  of  examination  may  be  designated  from  snbjeetsof 
time  to  time  by  the  commissioners,  and  shall  be  such  as  the  deSgnated. 
needs  of  the  sei*vice  require,  and  such  as  tend  to  prove  the  Feb?i,iooo!' 
qualifications  of  the  applicant  for  the  office  sought,  and  for 

this  purpose  the  commissioners  may  subdivide  any  of  the 
classes  provided  under  the  rules. 

2.  Proficiency  in  Any  subject  shall  be  credited  in  grading  How  graded, 
the  standing  of  the  person  examined,  in  proportion  to  the 

value  of  a  knowledge  of  such  subject  in  the  branch  or  part  of 
the  service  which  the  applicant  seeks  to  enter. 

3.  No  one  shall  be  entitled  to  be  certified  for  appointment  Mii«t  obtain 

^  *^  ■Izty-flve  per 

whose  standing  upon  a  just  grading  in  the  examination  shall  be  ««Dt. 
less  than  sixty-five  percentum  of  proficiency  in  such  of  the 
subjects  of  the  examination  as  may  be  designated  by  the  com- 
missioners. 

4.  The  commissioners  may  also  order  examinations  upon  BxaminatioDs 
other  subjects  of  a  technical  or  special  character,  to  test  the  skiii andexperi- 
capacity  which  may  be  needed  in  any  part  of  the  classified  qai^?'^ 
service  which  requires  peculiar  information  or  skill.     Exami- 
nations hereunder  may  be  competitive  or  non-competitive.   The 
application  for,  and  notice  of,  the  special  examinations,  the 

records  thereof,  and  the  certification  of  those  found  competent, 
shall  be  such  as  the  commissioners  may  prescribe. 
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Phyiloal 
exMnlnatlone. 


By  whom  made. 
A  mendment. 
Oct.  1, 18M. 


Additional 

physical 

examlnatloD. 


RULB   XXII. 

1.  Where  physical  qualificatious  are  necessary,  che  com- 
missioners will  proviile  for  examinations  to  determine  them. 

2.  The  examinations  to  test  the  physical  soundness  of  appli- 
cants for  positions  in  the  classified  ser^nce  shall  be  made  by  the 
medical  examinera,  if  for  the  Commonwealth  service,  and  by 
the  city  physicians,  or  their  assistants,  if  for  city  service,  and 
by  the  town  physician,  if  for  town  service,  unless  the  commis- 
sioners shall  appoint  a  physician  to  conduct  such  examinations. 
The  results  of  such  examinations  shall  be  certified  on  blanks 
furnished  by  the  commissioners. 

3.  Each  applicant  in  any  of  said  classes  may  be  required  to 
undergo  such  further  physical  examination  as  the  commission- 
ers may  prescribe,  adapted  to  ascertain  his  special  fitness  for 
the  sei'vice  for  which  he  has  applied.  Any  such  examination 
shall  be  made  by  a  suitable  examiner,  to  be  designated  by  the 
commissioners,  and  the  result  shall  be  recorded  upon  blanks 
provided  for  the  purpose. 


When  exam- 
ined, appUeanto 
shall  be  graded. 


Veteran! 
eligible  without 
examination. 
Amendment. 
Feb.  16, 18B7. 


Eligible  two 
years. 

Amendment. 
Feb.  1, 1900. 


Persona  exam- 
ined may  bare 
a  oertlAeate. 


Eligible  List. 

Rule  XXIII. 

1.  Those  examined  shall  be  marked  and  graded,  and  shall 
have  their  grade  entered  upon  a  register.  Separate  registers 
may  be  kept  of  those  seeking  to  enter  any  part  of  the  sennce 
in  which  special  qualifications  are  required. 

2.  Every  veteran  applying  for  appointment  without  exam- 
ination, who  shall  have  furnished  satisfactory  evidence  that  be 
possesses  the  qualifications  claimed  in  his  application,  shall 
have  his  name  entered  upon  an  eligible  list  without  examination. 

3.  No  person  shall  remain  eligible  more  than  two  yean» 
upon  any  eligible  list. 

4.  When  a  person  has  been  regularly  certified  and  appointed 
under  the  rules,  and  then  suspended  from  employment,  he  may 
at  any  time  within  one  year  of  such  suspension,  if  within  two 
years  of  the  time  his  name  was  placed  upon  the  eligible  list, 
have  his  name  restored  to  such  list,  to  the  same  effect  as  though 
not  certified. 

Rule  XXIV. 

The  commissioners  may  give  to  any  person  examined  a  cer- 
tificate of  his  or  her  marking. 
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Requisition  and  Certification. 

Rule  XXV. 

Whenever  there  is  a  vacancy  to  be  filled  in  the  classified  ser-  B«qauitton. 
vice,  the  appointing  oflScer  shall  make  requisition  upon  the 
commissioners  for  the  names  of  eligible  persons.     The  term 
^'appointing  oflScer"  in  these  rules  shall  mean  and  include  any 
and  all  persons  and  boards  having  the  power  of  appointment. 

Rule  XXVI. 

1.  Whenever  any  appointing  oflScer  shall  make  requisition,  CertiflcaUon  of 
not  expressly  calling  for  women,  the  commissioners  shall  certify  Amendment^"'' 
only  the  names  of  all  veterans  who  have  passed  the  examination  ^®^  "'  ^^^" 
for  the  position  sought,  in  the  order  of  the  respective  standing 

of  such  veterans  upon  the  eligible  list,  and  the  position  must 
be  filled  by  the  appointment  and  employment  of  some  veteran 
so  certified,  before  the  names  of  persons  not  veterans  can  be 
certified ;  and  in  case  there  is  no  such  veteran  upon  the  list, 
then  the  commissioners  shall  cei*tify  the  names  of  the  three 
most  eligible  persons  not  veterans  upon  the  list.  In  case 
such  oflScer  shall  in  the  requisition  request  the  certification 
of  women,  the  commissioners  shall  certify  the  names  of  the 
three  women  most  eligible. 

2.  The  appointment  and  employment  shall  be  made  from  Appointment, 
the  list  of  names  so  certified,  subject  to  the  provisions  of  the 
following  section :  — 

3.  Whenever  any  appointing  ofiScer  shall  in  the  requisition  Oertiflcation 
so  request,  the  names  of  any  or  all  veterans  registered  shall  be  ^  ^^ 
certified,  and  any  of  the  veterans  so  certified  may  be  appointed 

and  employed  in  the  ofl9ce  or  position  sought. 

Rule  XXVII. 

Whenever  the  commissioners  are  notified  that  proficiency  in  CertuicaUon  of 
any  special  subject  is  needed  in  the  position  to  be  filled,  they  ^{^^ment. 
may  certify  the  names  of  three  persons  on  the  eligible  list  hav-  ^*^'  ^'  ^*^" 
ing  the  highest  standing  (not  being  below  the  minimum  of 
sixty-five)  in  such  special  subject,  or  they  may  certify  from 
any  list  of  eligibles  in  any  class,  if  by  them  deemed  suitable. 


70 


MASSACHUSETTS  CIVIL  SERVICE. 


No  p«noD  to  be 
oertlfled  more 
than  three 
tlmeif  except, 
etc. 


Certification, 
method  of. 


Rule  XXVIII. 

1 .  No  person  on  any  register  shall  be  certified  more  than 
three  times  for  the  same  oflSce,  except  upon  the  request  in  writing 
of  the  appointing  officer ;  provided^  hmoever^  if  the  office  requires 
special  or  expert  qualifications,  persons  may,  in  the  discretion 
of  the  commissioners,  be  certified  more  than  three  times. 

2.  In  any  requisition  to  fill  one  vacancy,  three  names  shall 
be  certified.  In  case  the  appointing  officer  shall  make  requisi- 
tion to  fill  more  than  one  vacancy,  the  number  of  eligibles 
therefor  shall  be  certified  as  follows :  for  two  vacancies,  four 
names ;  for  three  vacancies,  five  names ;  then  for  each  multiple 
of  three  vacancies,  the  same  multiple  of  five  names ;  for  one 
vacancy  over  a  multiple  of  three,  three  names  additional  to 
those  prescribed  for  such  multiple ;  for  two  vacancies  over  a 
multiple  of  three,  four  names  in  addition  to  those  prescribed 
for  such  multiple ;  provided^  however y  veterans  shall  be  certified 
as  hereinbefore  provided. 

3.  When  certification  of  three  names  is  made  to  fill  one  va- 
cancy, each  of  the  three  persons  so  certified  shall  be  charged 
with  one  certification.  When  certification  of  four  names  is 
made  to  fill  two  vacancies,  each  of  the  persons  so  certified  shall 
be  charged  with  two  certifications.  When  certification  is  made 
to  fill  three  or  more  vacancies,  each  of  the  persons  so  certified 
shall  be  charged  with  three  certifications. 

4.  Whenever  an  appointing  officer,  who  shall  have  made  a 
requisition  to  fill  a  certain  number  of  vacancies,  shall  appoint 
a  smaller  number  than  that  of  the  vacancies  named  by  him,  he 
shall  not  make  the  selection  from  the  whole  number  certified  to 
him,  but  only  from  that  number  of  names  standing  highest  upon 
said  list  that  would  have  been  certified  to  him  had  the  requisi- 
tion stated  the  number  of  vacancies  which  he  actually  filled. 


Sex. 


Rule  XXIX. 

In  case  any  law,  regulation,  or  requisition  shall  call  for  per- 
sons of  one  sex,  those  of  that  sex  shall  be  certified ;  otherwise, 
sex  shall  be  disregarded  in  certification. 


Rule  XXX. 
Certification  of       Upon  proof  satisfactory  to  the  commissioners  of  the  advisa- 
names.  biUty  of  SO  doing,  they  may  certify  an  additional  name ;  but 
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in  every  Buoh  case  the  reason  for  so  doing  shall  be  stated  in 
such  certification. 

Appointment. 

Rule  XXXI. 

No  person  shall  be  appointed  in  the  classified  service  in  the  Appointment, 
first  division  except  in  the  manner  provided  in  these  rules. 

Rule  XXXII. 

No  person  serving  temporarily,  or  as  a  substitute,  special  f''^^^£'JJ[Jj . 
or  supernumerary  official,  under  whatever  designation,  in  any  pernumerarioB. 
position  in   the  classified   seivice,  shall  be  appointed  to  any  ^^^-i.i^oo* 
permanent  position  without  requisition  and  due  certification ; 
provided^  however^  that,  where  a  reserve  police  force  has  been 
established  by  law  in  any  city,  any  member  thereof  may  be  ap- 
pointed to  the  regular  police  force  of  such  city  without  exami- 
nation or  certification,  if  he  shall   have  served  at  least  six 
months  upon  the  reserve  police  force. 

Rule  XXXIII. 

1.  In  the  selection  from  the  persons  whose  names  are  cer-  Aopointiog 
tified  by  the  commissioners,  the  appointing  officer,  upon  written  famished  with 
requisition  therefor,  will  be  furnished  with  the  applications,  the  p«pert,%to° 
certificates  and  examination  papers  of  the  persons  certified; 

and,  in  the  exercise  of  his  responsible  power  of  selection,  he 
may  summon  personally  before  him  the  certified  persons  for 
such  inquiries  as  he  may  deem  proper.  All  papers  furnished 
upon  requisition  as  above  must  be  returned  to  the  commission- 
ers with  the  notice  of  selection. 

2.  The  appointing  officer,  if  the  vacancy  is  filled,  must  ap-  Appointment. 
point  and  employ  a  person  from  the  list  certified  under  these 

rules. 

8.  No  person  shall  be  regarded  as  appointed  within  the  re- 
quirement of  these  rules,  unless  he  is  notified  of  his  appoint- 
ment, and,  if  he  accepts  the  position,  is  actually  employed. 

Rule  XXXIV. 

In  cases  where  there  is  no  suitable   eligible  list  and  the  ProviBionai 
commissioners  are  unable  to  comply  with  the  requisition,  they  SSSSimOTt! 
may,  in  their  discretion,  allow  a  provisional  appointment,  which  ^<*^'^8**- 
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Orlglxudap- 
polntmento 
shall  be  for  a 
probationary 
period. 


may  continne  nntil  a  list  of  eligibles  is  obtained  by  examina- 
tion, or  they  may  authorize  the  appointing  officer  to  select  a 
suitable  person,  who  shall  be  subjected  to  a  non-con\petitive 
examination,  and,  if  found  qualified,  shall  be  certified  for  ap- 
pointment; provided,  however,  that,  whenever  practicable,  a 
competitive  examination  of  applicants  for  the  office  shaU  be 
held. 

Rule  XXXV. 

Every  original  appointment  and  employment  in  the  per- 
manent service  in  the  first  division  shall  be  for  the  probationary 
period  of  six  months ;  at  the  end  of  which  time,  if  the  conduct 
and  capacity  of  the  person  appointed  have  been  found  satis- 
factory to  the  appointing  officer,  the  probationer  shall  be  abso- 
lutely appointed  or  employed,  but  otherwise  be  deemed  out  of 
the  service. 


Rule  XXXVI. 

to^beotttifled  of      Evcry  officer  having  the  power  of  appointment  to  any  posi- 
perBOD  selected,  ^|qq  [^  ^^  fl,,g|;  (jj vision  shall,  withiu  ten  days,  give  notice  in 

writing  to  the  commissioners  of  the  name  and  place  of  resi- 
dence of  any  person  appointed  and  employed  in  such  position, 
of  the  rejection  of  any  such  person  during  or  after  •probation, 
and  of  the  transfer,  promotion,  resignation  or  removal,  dis- 
charge or  death,  of  any  person  serving  under  him,  with  the 
dates  thereof. 

Reappointment. 


Reappointment, 
no  examination 
for. 

Amendment. 
Feb.  16, 1897. 

Reinstatement 
of  persons  dis- 
missed. 
Amendment. 
Feb.  16,  1897. 


Rule  XXXVII. 

1.  No  examination  shall  be  required  upon  a  reappointment 
of  any  person  to  the  same  office  immediately  upon  the  expira- 
tion of  his  term  of  office. 

2.  Any  person  appointed  to  and  employed  in  any  position  in 
the  first  division  of  the  classified  service,  who  shall  be  found 
or  certified  to  the  commissioners  by  the  proper  authorities  to 
have  been  dismissed  or  separated  therefrom  without  fault  or 
delinquency  on  his  part,  may  be  reinstated  without  further  ex- 
amination, in  tiie  same  part  or  grade  of  such  service,  within  six 
months  next  following  such  dismissal  or  separation. 
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Temporary  Service. 

RuLB  XXXVIII. 

1.  AppointmentB  in  the  first  diyisioii  for  temporary  service  Nopenon  ibau 
shall  be  made  in  accordance  with  the  civil  service  rules,  except  temponry  mt' 
in  case  of  emergency,  where  the  public  business  would  suffer  nguiariyoeiti- 
from  delay  in  filling  the  position  as  herein  provided.     In  no  Ameodmlntr^' 
case  shall  such  appointment  or  employment  for  an  emergency  ^^^'  ^'  ^***' 
continue  for  more  than  ten  days,  and  no  reappointment  or  em- 
ployment of  the  same  person,  or  of  another  to  the  same  posi- 
tion at  the  end  of  such  period,  shall  be  allowed.     In  every 

such  case  the  ofiScer  making  the  appointment,  or  furnishing  the 
employment,  shall  report  the  same  to  the  commissioners  within 
five  days,  with  the  reason  therefor  and  the  time  for  which  the 
temporary  appointment  or  employment  is  necessary. 

2.  If  for  any  sufiScient  reason  it  shall  be  impracticable  to  Provtsionai  w^ 
certify  the  names  of  persons  who  have  passed  a  competitive  certain^M. 
examination  in  due  season  for  any  appointment  or  employment 

in  any  position  in  the  first  division,  the  commissioners  may  pro- 
vide for  a  provisional  appointment  by  non-competitive  examina- 
tion or  otherwise. 

Transfer. 

Rule  XXXIX. 

1 .  Transfer  within  the  classified  service  without  examina-  Transfer  with, 
tion  may  be  made  from  a  position  in  one  department,  office  or  tion. 
institution,  to  a  similar  position  in  another  department,  otiQce 

or  institution,  upon  the  consent  in  writing  of  the  heads  of  the 
respective  departments,  offices  or  institutions ;  provided^  Jiow- 
ever  J  that  no  person  shall  be  transferred  from  classes  8  or  4  of 
Schedule  A,  who  has  never  passed  an  examination  under  the 
rules,  which  entitles  him  to  be  placed  on  an  eligible  list  for  the 
position  to  which  he  desires  transfer. 

2.  Police  officers  of  a  city  may  be  furnished  to  ser>'e  the 
authorities  of  any  other  place,  as  provided  by  statute,  without 
requisition  upon,  or  notice  to,  the  commissioners. 

3.  A  person  in  one  class  of  the  first  division  may  be  trans-  Amendment. 
ferred  upon  non-competitive  examination  to  a  position  in  any       '  ' 
other  class,  provided  such  person  shall  have  served  at  least  one 

year  in  the  former  position,  including  any  time  of  probationary 
service. 
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Amandmant. 
Oet.l,18M. 


Vetentne  pre- 
ferred Id  pro* 
moUoD. 
Amendment. 
Sept.  Ip  1900. 


Promotion. 

Rule  XL. 

1 .  Promotions,  within  the  several  schedules  and  classes  of 
the  first  division  of  tl)e  classified  service,  except  as  hereinafter 
provided,  shall,  so  far  as  practicable,  be  made  by  successive 
grades,  and  may  be  by  competitive  or  non-competitive  examina- 
tion ;  provided^  however^  that  no  person  shall  be  promoted  who 
has  not  passed  such  examination  as  may  be  required  by  the 
commissioners,  and  has  not  served  at  least  one  year  in  the 
lower  position. 

2.  Promotions  in  class  2  of  Schedule  B  may  be  by  competi- 
tive or  non-competitive  examination;  provided,  however ^  that 
promotions  from  the  call  to  the  permanent  force  shall  be  made 
only  through  competition  with  all  applicants  for  said  force, 
except  as  provided  in  chapter  256  of  the  Acts  of  1896. 

3.  Promotions  in  class  3  of  Schedule  B  shall,  so  far  as  prac- 
ticable, be  by  successive  grades  and  by  competitive  or  non- 
competitive examination,  as  the  commissioners  may  determine ; 
provided,  however,  that  no  special,  supernumerary,  substitute, 
reseiTe,  or  temporary  police  ofiScer,  under  whatever  designation 
(unless  a  permanent  i*eser\''e  force  in  any  city  is  established  by 
act  of  the  Legislature) ,  shall  be  promoted  to  the  regular  or  per- 
manent force,  or  assigned  to  permanent  duty,  except  after  com- 
petition with  all  applicants  for  said  force. 

4.  Promotions  in  class  4,  Schedule  B,  shall,  so  far  as  practi- 
cable, be  by  successive  grades  and  through  competitive  or  non- 
competitive examination. 

5.  Promotions  in  classes  5  and  6,  Schedule  B,  may  be  made 
through  non-competitive  examination. 

6.  Promotions  in  class  8  of  Schedule  B  may  be  made  with- 
out examination;  provided,  however,  that  no  person  shall  bo 
promoted  or  transferred  from  a  position  in  a  furnace-heated 
school  to  a  steam-heated  school  without  having  passed  a  suita- 
ble examination  in  the  care  and  handling  of  steam. 

7.  In  all  cases  of  promotion  under  this  rule,  any  veteran 
in  the  grade  from  which  the  promotion  is  to  be  made  shall  be 
entitled  to  apply  for  examination,  and  upon  passing  the  exam- 
ination shall  be  preferred  in  such  promotion,  and  any  unexam- 
ined veteran  may  be  appointed  to  the  position. 
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OmCES   NOT   INCLUDED    IX    RuLES. 

Rule  XLI. 

Upon  the  request  of  any  officer  or  board  having  the  power  ADpUeaota  for 
of  appointment  to  any  office  or  position  in  the  service  of  the  covered  by 
Commonwealth,  or  any  of   the  cities  thereof,  to  which  these  exunUieSl 
rales  do  not  apply,  the  commissioners  will  furnish  names  from 
any  list  of  eligible  persons  to  fill  a  vacancy  in  sach  office  or 
position ;  or  they  will,  whenever  practicable,  hold  competitive 
or  non-competitive  examinations  for  such  office  or  position. 


SECOND  DIVISION. 

Labor  Service. 

The  following  rules  relating  to  the  labor  service  are  estab- 
lished under  authority  of  chapter  320  of  the  Acts  of  the  Legis- 
lature of  1884,  and  also  of  section  6  of  chapter  517  of  the  Acts 
of  1896,  and  in  enforcement  of  said  acts. 

Rule  XLII. 

1.  The  word  '' laborer"  in  these  rules  shall  be  construed  to  Ameodment. 
include  mechanics,  engineers,  janitors  other  than  those  classi-  laborer,  term 
fied  in  the  first  division,  laborers,  whether  skilled  or  unskilled,    ^  °    ' 
under  whatever  designation,  and  boys  employed  in  the  labor 

service  of  any  city. 

2.  The  labor  service  shall  constitute  the  second  division  of  ou»«uic«tton. 
the   civil   service.     Under   it  there   shall    be  two    schedules. 
Schedule  C  and   Schedule  D.     Schedule  C   shall   include  all 
laborers  as  herein  defined,  in  the  employ  of  the  city  of  Boston, 

to  be  designated  as  the  labor  service  of  Boston.  Schedule  D 
shall  include  all  laborers  as  herein  defined  in  the  employ  of  any 
city  other  than  Boston  to  which  these  rules  are  or  may  become 
applicable,  to  be  designated  as  the  labor  service  of  such  city. 

3.  The  commissioners  shall  provide  for  the  registration  and  R«giBtimUon. 
certification  of  laborers  in  the  city  of  Boston,  and   in  other 

cities  to  which  the  labor  rules  are  or  may  become  applicable. 

4.  In  Schedule  D  the  commissioners  may,  in  their  discretion, 
discontinue  registration  and  certification  whenever  a  city  shall 
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fail  to  appropriate  such  sum  of  money  as,  in  tlieir  opinion,  is 
necessary  to  provide  for  the  full  enforcement  of  all  rules  and 
regulations  relating  to  the  labor  service  of  such  city.  Notice 
of  their  action  in  each  case  shall  be  certified  to  the  authorities 
of  such  city  and  shall  be  published  in  one  or  more  newspapers 
therein. 

Labor  Application. 

Rule  XLIII. 

1.  Laborers  shall  apply  for  registration  at  the  civil  service 
labor  office  in  the  city  where  they  seek  employment. 

2.  Applicants  must  be  citizens  of  the  United  States,  who 
have  resided  in  the  Commonwealth  for  one  year  and  in  the  city 
in  which  they  seek  employment  for  the  six  months  next  preced- 
ing the  date  of  the  application,  except  in  special  cases,  where 
the  commissioncre  are  unable  to  obtain  a  sufficient  number  of 
citizens  and  residents  to  meet  the  demands  of  the  departments. 

3.  No  application  will  be  received  from  a  vender  of  intoxi- 
cating liquor,  or  from  any  person  habitually  using  intoxicating 
beverages  to  excess,  or  any  person  who  within  the  year  preced- 
ing his  application  has  been  convicted  of  any  offence  against 
the  laws  of  this  Commonwealth. 

4.  Every  application  must  be  supported  by  certificates  of 
good  character,  and  any  false  statement  knowingly  made  by 
any  applicant  for  labor  service,  or  any  connivance  at  any  false 
statement  made  in  any  certificate  accompanying  his  application, 
or  any  complicity  in  any  fraud,  shall  be  good  cause  for  remov- 
ing his  name  from  the  register,  or  for  his  dischai^e  after  em- 
ployment. No  applicant  shall  remain  eligible  more  than  one 
year  from  the  date  of  his  registration,  except  ui)on  personal 
application  for  a  renewal.  The  commissioners,  for  due  cause, 
may  reject  any  application  for  such  renewal. 

5.  Every  applicant  who  produces  satisfactory  evidence  of 
his  capacity  for  labor  and  his  habits  as  to  industry  and  sobriety, 
shall  be  registered  in  the  order  of  his  application.  He  shall  state 
under  oath  his  (1)  name,  (2)  age,  (3)  residence,  (4)  citizenship, 
(5)  the  number  and  relationship  of  persons  depending  upon 
him  for  support,  (6)  service  as  a  veteran,  (7)  previous  occupa- 
tion, (8)  personal  description,  and  such  other  information  ap 
may  be  required. 
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6.  Every  applicant  shall  file  a  certificate,  signed  by  two  Apoiicanto 
reputable  citizens,  to  the  effect  that  he  is  qaalified  to  perform  Ltee.  ^  ^ 
the  labor  sought.     Every  applicant  claiming   preference  as  a  FebTuluSV. 
veteran  shall  also  produce  satisfactory  evidence  of  the  fact. 

7.  When  the  applicant  desires  to  be  registered  for  any  other 
service  than  that  of  common  laborer,  he  will  be  requii*ed  to  fur- 
nish a  certificate  from  some  competent  person  or  persons  of  his 
ability  to  do  the  kind  of  work  for  which  he  alleges  capacity, 
and  for  which  he  desires  to  be  certified,  and  he  may  file  addi- 
tional certificates  of  capacity  for  special  service. 

8.  In  case  any  applicant  shall  present  any  certificate  in  re- 
gard to  his  qualifications  in  previous  work  inconsistent  with  his 
application  or  previous  certificates,  the  commissioners  may  re- 
fuse to  register  him,  or  may  remove  his  name,  if  registered, 
from  the  list. 

9.  No  certificate  from  an  employing  oflScer  in  regard  to  the  Certmoate  from 
capacity  of  a  laborer  applying  for  registration  shall  be  received,  o^r!  °' 
unless  the  laborer  has  been   legally  employed  in  the  depart-  Febfu.'^^T. 
roent,  and  the  employing  oflScer  has   an  official  knowledge  of 

his  capacity. 

10.  In  case  any  applicant  is  found  by  the  commissioners  to  Removal  from 
be  unfit  or  in  any  way  disqualified  to  perform  the  service  which  "  *  *"• 

he  seeks,  his  name  shall  not  be  entered  on  the  register,  and,  if 
on  the  register,  shall  be  removed  therefrom,  and  the  reason 
shall  be  endorsed  on  the  application. 

1 1 .  The  commissioners  may  in  their  discretion  provide  and  May  reqaire 

■^  '  examinatione. 

require  examination  regarding  the  qualifications  of  any  appli-  ^°^^^^^!^ 
cant. 

Labor  Requisition  and  Certification. 

Rule  XLIV. 
1.     When  laborers  are  required,  the  employing  ofiicer  shall  ^^fl**'So°"^ 
make  requisition  upon  the  commissionera,  stating  the  number  p'jj^f^tgj?' 
of  men  wanted,  the  precise  nature  of  the  labor  in  which  they 
are  to  be  employed  and  the  time  and  place  of  employment. 
Upon  such  notice,  the  commissionera  shall  certify  the  names  of 
any  and  all  veterans  upon  the  eligible  list,  and  the  employment 
must  be  made  from  the  list  so  certified  ;  provided  that,  after  the 
employment  of  veterans,  in  case  there  is  not  a  sufiScient  number 
of  veterans  so  registered  and  qualified  for  the  required  labor. 
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the  commissioners  shall  certify  twice  the  number  of  men  called 
for,  over  and  above  Ihe  number  of  veterans,  if  any,  certified, 
making  an  impartial  selection,  giving  preference,  Jirstf  to  those 
who  have  worked  satisfactorily  for  three  months  or  more  in  the 
department,  and,  second^  to  those  having  families  dependent 
upon  them  for  suppoiii. 

2.  In  case  the  employing  officer  shall  in  the  requisition  cer- 
tify that  the  labor  to  be  performed  is  so  arduous  as  to  require 
the  services  of  young  and  vigorous  men,  and  shall  designate  a 
maximum  age  limit,  the  commissioners  may  in  their  discretion 
recognize  such  age  limit. 

flu?" ttumon***  ^'  ^^^^^^^^  t^®  commissioners  shall  be  unable  to  fill  a  requi- 
sition, they  may  authorize  the  employing  officer  to  make  the 
selection.  The  persons  so  selected  shall,  before  being  em- 
ployed, present  themselves  at  the  civil  service  labor  office,  in 
their  city,  for  registration  in  the  manner  and  under  the  rules 
and  regulations  prescribed  for  applicants,  and  be  certified  by 
the  commissioners,  and  such  persons  shall  not  be  employed  at 
any  other  kind  of  work  than  that  for  which  they  were  selected, 
until  after  they  shall  have  been  continuously  so  employed  for  at 
least  three  months. 


Employment 
from  liflt  certi- 
fied. 
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veterane. 
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Labor  Employment. 

Rule  XLV. 

1.  The  selection  and  employment  shall  be  made  from  the 
list  certified,  and  the  employing  officer  shall,  before  selecting 
or  employing  any  other  person,  first  employ  from  the  list  of 
veterans  certified,  and  the  names  of  those  employed  shall  be 
returned  to  the  commissioners  within  five  days  after  such 
employment. 

2.  Whenever  the  employing  officer  shall  request  the  certifi- 
cation of  any  or  all  veterans  registered  for  any  particular  kind 
of  work,  they  shall  be  certified,  and  any  of  the  veterans  so  cer- 
tified may  be  employed. 

8.  Whenever  an  employing  officer,  who  shall  have  made  a 
requisition  for  a  certain  number  of  laborers,  shall  employ  a 
smaller  number,  he  shall  not  make  the  selection  from  the  whole 
list  certified  to  him,  but  only  from  that  number  of  names 
standing  highest  on  the  list  that  would  have  been  certified  to 
him  had  the  requisition  stated  the  number  of  men  which  he 
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actually  employs  under  the  certification,  except  in  the  case  of 
the  certification  of  veterans,  when  he  may  employ  any  veteran 
certified. 

4.  Upon  proof  to  the  commissioners  that  a  person  certified  23?? "S**"  °' 
as  a  laborer  is  unsuitable  for  the  work,  the  commissioners  may  namee. 
certify  an  additional  name. 

5.  When  the  employing  officer  has  selected  and  employed  Retarn  of 
such  of  the  persons  named  in  said  list  as  he  may  i*equire,  he  employed, 
shall  within  five  days  after  their  employment  return  to  the  com- 
missioners' office  a  list  of  the  persons  so  selected  and  employed, 
stating  the  kind  of  work  for  which  they  have  been  employed. 

In  case  any  of  the  persons  certified  fail  to  respond  or  decline 
the  employment  offered,  or  withdraw  from  the  service  without 
good  cause,  the  names  and  registered  numbers  of  such  persons 
shall  be  returned  to  the  commissioner,  with  a  statement  of  the 
facts ;  and  the  names  of  such  persons  shall  be  taken  from  the 
register,  unless  a  satisfactory  explanation  of  the  failure  or  re- 
fusal to  work  is  given. 

Emergency. 

Rule  XLVI. 

In  cases  of  emergency  which  cannot  be  foreseen,  where  the  SeiooUonin 
department  would  suffer  from  delay  in  filling  a  vacancy  in  the  gSn?y?  *"*'' 
labor  service,  as  herein  provided,  the  employing  officer  may  Febfi6,"i897*. 
temporarily  employ  persons,  without  requisition ;  providedy  kouh 
ever^  that  in  no  case  shall  such  temporary  employment  continue 
for  more  than  five  days,  and  no  re-employment  of  the  same  per- 
son at  the  end  of  such  period  shall  be  allowed.     And  in  every 
such  case  the  officer  shall  report  the  employment  to  the  commis- 
sioners within  five  days,  with  the  reason  therefor. 


Suspension  and  Transfer. 

Rule  XLVII. 

1.    Any  laborer  suspended  and  not  actually  employed  in  the  saspeneion  for 
department  in  which  he  is  enrolled  shall  at  the  end  of  six  Amen<&eiit. 
months  be  deemed  to  be  out  of  the  service,  and  shall  not  be  there-  ^®^*  ^**  ^^^' 
after  employed,  except  after  registration  and  certification  by  the 
commissioners ;  and  the  employing  officer  shall  forthwith  report 
to  the  commissioners  the  name  of  any  laborer  so  suspended ; 
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providedj   however^    that   this    provision   shall    not   apply    to 
veterans. 

2.  No  laborer  shall  be  employed  in  work  other  than  that 
for  which  he  is  certified  until  after  actual  and  continuous  em- 
ployment therein  for  at  least  three  months ;  provided^  however^ 
that  this  provision  shall  not  apply  to  veterans. 

3.  Heads  of  departments  may,  with  the  consent  of  the  com- 
missioners, transfer  laborers  from  one  department  to  another, 
upon  previous  notice  to  the  commissionei-s,  provided  such 
laborers  have  been  continuously  employed  in  the  same  work  in 
the  same  department  for  which  they  were  certified  for  at  least 
three  months. 

Reinstatement. 

Rule  XLVIII. 

Any  laborer  who  shall  be  found  by  the  oommissionera  to 
have  been  dismissed  or  separated  from  the  service  without  fault 
or  delinquency  on  his  part  may,  upon  request  of  the  employing 
ofiScer,  be  reinstated  in  such  service  in  the  same  department 
within  three  months  next  following  such  dismissal  or  separation. 


Discharges. 


Labor  Disgharoe. 

Rule  XLIX. 

1.  When  a  person  is  discharged  from  the  labor  service  for 
'•loitering,"  "incompetence,"  "  insuboi'dination,"  "unsatis- 
factory work,"  or  any  equivalent  cause,  unless  the  chaise  is 
disproved,  he  shall  not  be  eligible  for  registration  again  for  a 
period  of  at  least  six  months  from  the  date  of  such  discharge. 
At  the  end  of  that  time  he  can  apply  for  registration  on  the 
same  basis  as  other  citizens ;  and,  in  case  he  is  registered,  he 
shall  not  be  eligible  to  certification  to  the  department  from 
which  he  was  dischai^ed  except  with  the  written  consent  of  the 
head  of  that  department. 

2.  When  a  person  is  discharged  from,  said  service  for  "  in- 
toxication," and  the  charge  is  not  disproved,  he  shall  not  be  eli- 
gible for  registration  again  for  a  period  of  at  least  a  year  from 
the  date  of  such  discharge ;  and  his  registration  then  will  be 
subject  to  the  conditions  above  prescribed. 

8.  In  case  a  person  is  discharged  a  second  time  for  good 
cause  he  shall  not  be  eligible  for  registration  again,  except  by 
special  vote  of  the  oommissionei's. 
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The  foregoing  rules,  prepared  by  the  Civil  Service  Commis- 
sioners,  are  hereby  transmitted  to  the  Governor  and  Council 
for  their  approval. 

CHAS.  THEO.  RUSSELL, 
CHAS.  H.  PORTER, 
WINTHROP  L.  MARVIN, 

CivU  Service  Cammissianers. 
Bbcembbb,  1901. 


Approved  in  Council,  Dec.  24,  1901. 

E.  F.  HAMLIN, 

ExectUive  Secretary. 
A  true  copy. 

Attest:  WARREN  P.  DUDLEY, 

Secretary  of  Civil  Service  Commissioners. 


Due  notice  has  been  given  that  the  foregoing  Civil  Service 
Rules  will  go  into  operation  on  the  first  day  of  March,  A.D. 
1902. 


82  MASSACHUSETTS  CIVIL  SERVICE. 


REGULATIONS 


▲DOPTKD  BT  THS 


CIVIL  SERVICE   COMMISSIONERS, 

[Dbo.  27, 1901.] 


Chief  Examiner. 

1.  The  chief  examiuer  shall,  so  far  as  practicable,  attend  the 
examinations  held  by  the  several  boards  of  examinera. 

2.  He  shall  take  care  to  secure  accuracy,  uniformity  and  jus- 
tice in  the  proceedings  of  all  examiners  and  boards  of  examiners 
under  the  rules  and  regulations;  and  such  proceedings  and  aU 
papers  appertaining  thereto  shall  at  all  times  be  open  to  him.  He 
shall  also,  from  time  to  time,  inspect  the  proceedings  and  papers 
connected  with  examinations  under  the  civil  service  rules,  and 
shall  make  report  of  such  inspection  to  the  commissioners. 

3.  He  shall  prepare  and  submit  to  the  commissioners  proper 
schemes  for  examinations,  and  forms  for  blanks  and  records. 

4.  He  shall  take  care  that  the  rules  and  regulations  are  com- 
plied with,  and  shall  bring  any  case  of  their  infraction,  or  of 
injustice  or  iiTegularity,  obsen'ed  by  him,  to  the  attention  of 
the  commissioners.  It  shall  be  his  duty,  from  time  to  time,  to 
confer  with  the  heads  of  departments,  offices  and  institutions 
of  the  Commonwealth,  and  the  several  cities  thereof,  concern- 
ing the  regularity,  sufficiency  and  convenience  of  the  examinations 
for  the  service  under  them.  He  shall  perform  such  other  appro- 
priate duties  as  may  be  specified  in  these  regulations,  or  otherwise 
assigned  to  him  by  the  commissioners. 

Secretauy. 

5.  The  secretary  shall  keep  the  records  of  the  proceedings  of 
the  commissioners,  and  have  charge  of,  and  be  responsible  for, 
the  safe  keeping  of  the  books,  records,  papers  and  other  property 
in  their  office.  He  shall  make  such  certification  as  the  commis- 
sionera  may  direct  of  those  eligible  for  appointment  or  employ- 
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ment.  He  shall  generally  conduct  the  correspondence  of  the 
commissioners,  and  perform  such  other  appropriate  duties  as  they 
may  assign  to  him. 

Registbar  of  Labor. 

6.  The  registrar  of  labor  shall  keep  the  records  of  his  office 
and  be  responsible  for  the  safe  keeping  of  records,  books,  papers 
and  other  property  in  the  labor  office ;  he  shall  make  proper  certi- 
fications of  those  eligible  for  employment  in  the  labor  service,  and 
he  shall  generally  superintend  the  work  of  the  office  and  super- 
vise the  administration  of  the  civil  service  rules  applicable  to  the 
classified  labor  service. 

Examiners. 

7.  Regular  boards  of  examiners  shall  consist  of  not  less  than 
three  nor  more  than  five  membere,  one  of  whom  shall  act  as 
secretary ;  and  a  majority  of  any  board  may  conduct  an  examina- 
tion in  the  absence  of  the  other  members. 

8.  The  board  of  examiners  for  each  city  shall  promptly  notify 
the  commissioners  of  the  need  of  holding  an  examination  in  and 
for  such  city ;  and  thereupon  the  chief  examiner  shall,  under  the 
direction  of  the  commissioners,  issue  authority  therefor,  and  shall 
prepare  questions  and  supervise  the  other  preliminary  arrange- 
ments. 

9.  The  boards  of  examiners  shall  conduct  the  examinations, 
and  estimate  and  mark  the  standing  of  the  persons  examined,  or 
in  a  non-competitive  examination  shall  mark  the  qualifications  of 
the  person  examined. 

10.  Special  boards  will  be  selected,  and  special  regulations  for 
examinations  will  be  issued  by  the  commissioners  when  expedient. 

11.  No  examiner  or  person  seiTing  under  the  commissioners 
shall  attempt  to  influence  the  selection  of  any  person  for  the 
civil  service. 

12.  The  examiners  shall  preserve  order  and  decorum  at  exami- 
nations, and  prevent  any  interference,  by  conversation  or  other- 
wise, with  those  under  examination. 

13.  Each  examiner  will  exercise  diligence  in  securing  fairness 
and  preventing  collusion  and  fraud  in  the  examinations. 

14.  No  examiner  shall  disclose,  unless  by  consent  of  those 
examined,  the  results  of  the  examination. 

15.  Any  person,  after  receiving  official  notification  of  his 
standing,  as  ascertained  by  a  competitive  examination,  may,  in 
person  or  by  duly  authorized  agent,  inspect  his  examination 
papers. 

16.  Complaints  of  any  injustice  or  unfairness  on  the  part  of 
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any  examiner  or  examining  board,  or  by  any  one  acting  under  the 
commissioners,  may  be  made  in  writing  to  the  commissioners,  who 
will  act  as  substantial  Justice  in  the  premises  may  require. 

17.  Each  examiner  shall  be  entitled  to  receive  from  the  appro- 
priation for  the  expenses  of  administering  the  civil  service  law 
twenty  cents  for  each  applicant  whose  examination  he  shall  attend, 
and  twenty  cents  additional  for  each  set  of  examination  papers  he 
shall  mark ;  the  total  number  of  papers  prepared  by  one  applicant 
being  considered  a  set.  For  the  additional  service  rendered  by 
the  secretary  of  each  board  of  examiners  of  cities  other  than  Bos- 
ton, in  registering  the  eligibles,  certifying  the  same,  conducting 
necessary  correspondence,  and  in  other  ways,  he  shall  be  entitled 
to  receive  from  the  same  appropriation  the  additional  sum  of 
twenty-five  cents  for  each  eligible  so  registered.     [3,  24,  '93.] 

18.  No  person  shall  act  as  examiner  in  any  examination  of 
applicants  for  admission  to  the  classified  civil  service,  when  he  is 
an  applicant  or  an  eligible  for  a  position  in  the  class  for  which  the 
examination  is  being  held.     [12,  21,  '94.] 

CoMPBTmvB  Examinations. 

19.  Applicants  must  present  themselves  punctually  at  the  times 
and  places  specified  in  their  official  notices  to  attend,  and  they  will 
be  admitted  to  examination  upon  the  production  of  such  notices. 

20.  Each  applicant  in  a  competitive  examination  shall  first  be 
presented  with  a  declaration  paper,  on  which  he  will  write  his 
name,  age,  residence,  examination  number,  etc.,  after  which  he 
will  place  it  in  an  envelope,  seal  the  envelope,  and  thereafter  he 
shall  mark  each  paper  with  his  examination  number  only.  The 
envelope  shall  not  be  opened  until  after  all  his  examination  papers 
are  marked. 

21.  The  sheets  of  questions  will  be  numbered,  and  will  be 
given  out  in  the  order  of  their  numbers,  each  after  the  first  being 
given  only  when  the  competitor  has  returned  to  the  examiners  the 
last  sheet  given  to  him.  In  general,  no  examination  shall  extend 
beyond  five  hours.  Each  applicant  must  complete  his  examination 
on  the  obligatory  sabjects  before  taking  up  any  of  the  optional 
subjects. 

22.  The  subjects  of,  and  the  time  allowed  for,  the  examination, 
will  be  announced  before  the  first  paper  is  given  out. 

23.  Applicants  for  appointment  in  classes  2  and  4,  Schedule 
B  (the  fire  and  police  departments  of  the  city  of  Boston),  shall 
be  examined  to  test  their  physical  soundness,  and  no  one  who  fails 
to  pass  such  examination  shall  be  eligible  for  appointment. 

24.  Each  applicant  who  shall  have  passed  such  examination,  and 
also  the  educational  examination,  shall  be  required  to  undergo 
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Buch  further  physical  examination  as  the  commissioners  may  from 
time  to  time  prescribe,  adapted  to  ascertain  his  special  fitness  for 
the  service  for  which  he  has  applied. 

25.  Such  examination  shall  be  made  by  a  physical  examiner, 
to  be  appointed  by  the  commissioners,  and  shall  be  recorded  upon 
blanks  provided  for  the  purpose,  upon  which  each  i*equired  quali- 
fication shall  be  entered,  and  shall  be  marked  with  the  percentage 
of  excellence  which  the  several  applicants  shall  respectively  be 
found  to  possess. 

26.  The  percentage  of  each  qualification  shall  be  multiplied  by 
the  weight  prescribed  for  each  by  the  commissioners ;  and  the 
quotient  found  by  the  division  of  the  aggregate  of  value  so  arrived 
at,  of  each  applicant,  by  the  aggregate  of  weights  shall  constitute 
the  percentage  of  condition  of  such  applicant. 

27.  When  an  applicant  for  police  or  fire  service  in  Boston  fails 
to  obtain  sixty-five  per  cent,  in  either  strength  tests  or  develop- 
ment, he  shall  not  be  re-examined  in  those  subjects  until  after  he 
has  filed  a  new  application  and  undergone  another  examination  as 
a  new  applicant.     [1,  9,  '91.] 

28.  To  determine  the  standing  of  applicants  for  appointment 
in  Class  4,  Schedule  B  (the  police  force  of  Boston),  equal  weight 
shall  be  given  to  the  physical  and  educational  examinations ;  in 
Class  2,  Schedule  B  (the  fire  force  of  Boston),  the  comparative 
weight  to  be  given  to  each  of  such  examinations  shall  be  three  to 
two.     [1,  80,  '94.] 

29.  Applicants  for  fire  service  in  Boston,  who  have  passed  the 
examination  and  are  on  the  eligible  list  for  appointment  to  the 
permanent  substitute  force,  may  be  certified  for  appointment  to 
the  call  force  upon  the  percentage  obtained  in  their  educational 
examination :  provided^  Jiowever^  that  such  certification,  or  appoint- 
ment in  the  call  force,  shall  not  affect  their  standing  on  the  eligible 
list  for  the  permanent  substitute  force. 

30.  Applicants  for  positions  as  watchmen  and  turnkeys  in  the 
State  Prison  and  Massachusetts  Reformatory  shall  undei*go  such 
physical  examination  as  the  commissioners  may  prescribe. 

NON-COHPBTITIVE  EXAMINATIONS. 

31.  In  cases  where  a  non-competitive  examination  may  be 
needed,  either  to  test  the  capacity  of  applicants  for  any  part  of 
the  service  which  requires  peculiar  information  or  skill,  or  to  fill  a 
position  for  which  there  are  no  suitable  candidates  on  the  eligible 
list,  or  for  promotion,  or  temporary  appointment,  or  otherwise, 
the  commissioners  will  provide  for  such  examination. 

32.  Applicants  for  non-competitive  examinations  shall  fill  out 
and  make  oath  to  the  proper  application  paper  (without  certifi- 
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cates)  ;  but  any  pei*son  named  by  the  appointing  power  for  non- 
competitive examination  may  file  such  paper  at  any  time  before 
undergoing  the  examination. 

83.  The  non-competitive  examination  shall  conform,  as  nearly 
as  practicable,  in  subject,  questions  and  marking,  to  the  competi- 
tive examination  of  the  same  grade. 

34.  Non-competitive  examinations  shall,  in  the  absence  of  any 
special  regulations  to  the  contrary,  be  conducted  by  the  chief 
examiner,  and  the  papers  marked  by  him  with  the  assistance  of 
such  person  as  he  may  select. 

Special  Examinations. 

35.  Applications  for  any  special  examination  must  be  made  in 
the  form  prescribed  by  the  commissioners,  and  must  be  accom- 
panied by  certificates,  as  required  in  cases  of  ordinary  applications. 

36.  Whenever  a  special  examination  is  to  be  held,  proper 
notice  shall  be  given  by  advertisement  or  otherwise. 

37.  Each  special  examination  shall  embrace  the  subjects  ap- 
proved by  the  commissioners,  after  consultation  with  the  head 
of  the  ofiSce  concerned,  or  the  special  examining  board  for  such 
office ;  and  shall,  so  far  as  appropriate,  be  conducted  under  the 
general  regulations,  as  to  the  marking  of  examination  papers  and 
the  grading  of  persons  examined. 

38.  A  special  record  of  applicants,  and  a  special  register  of 
eligible  persons,  shall  be  kept  for  each  part  of  the  service,  or 
office  requiring   special   examinations;    and   when  the  commis- 

•  sionera  or  the  proper  examining  board  shall  be  notified  by  the 
appointing  officer  of  a  vacancy  in  such  part  of  the  service,  certi- 
fication shall  be  made  to  him  of  the  names  of  the  three  persons 
graded  highest  on  the  special  list  of  persons  eligible  for  the 
same. 

39.  In  case  competent  special  applicants  do  not  apply,  after 
suitable  notice,  the  appointing  officer  may  be  authorized  to  select 
a  person  for  non-competitive  examination. 

Marking. 

40.  Each  examination  paper  shall  be  reviewed  by  a  majority 
of  the  examiners  conducting  the  examination ;  and,  in  any  case  of 
disagreement,  the  average  of  the  markings  made  on  any  question 
or  paper  by  all  shall  be  the  final  marking  on  such  question  or 
paper. 

41.  The  papers  in  each  subject  shall,  whenever  practicable, 
be  examined,  compared  and  marked  before  the  papers  in  another 
subject  are  examined. 
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42.  The  marking  of  each  question  or  sabject  shall  be  made  on 
a  scale  of  100,  which  shall  represent  entire  accuracy.  Hand- 
writing will  be  judged  bj  its  legibility,  uniform  and  correct 
formation  of  letters  and  ease  of  execution.  Upon  a  comparison 
of  the  handwriting  of  all,  the  best  and  worst  should  be  firat 
determined,  and  the  two  extremes  of  the  scale  thus  fixed ;  the 
others  should  be  marked  relatively  to  them.  In  writing  from 
dictation  or  copying  fix>m  manuscript,  the  omission,  repetition 
or  substitution  of  words,  the  erasures,  blots  and  other  evidences 
of  carelessness,  will  reduce  the  marking  below  100.  Abstracts  of 
summaries  of  documents,  and  letter- writing,  will  be  marked  as  in 
handwriting,  by  determining  the  best  and  worst  examples ;  and 
the  examiners,  having  marked  these,  will  then  mark  the  others 
proportionately . 

43.  In  each  of  the  other  subjects,  each  question  shall  be  marked 
on  a  scale  of  100 ;  and  the  sum  of  such  markings,  divided  by  the 
number  of  questions  in  that  subject,  shall  determine  the  standing 
on  such  subject. 

44.  In  marking  the  examination  papers  of  applicants  for  police, 
prison  and  fire  service,  orthography  shall  not  be  marked  as  a 
subject  to  which  a  special  weight  is  attached;  but  errors  in 
orthography  shall  be  taken  into  account  in  marking  the  exercises 
in  copying,  letter-writing  and  reporting. 

45.  The  following  examples  show  the  method  by  which  the 
standing  of  each  competitor  is  obtained.  The  weights  here  given 
to  the  different  subjects  are  not  to  be  regarded  as  the  standard 
weights ;  these,  and  also  the  subjects,  will  be  varied  to  meet  the 
requirements  of  the  position  to  be  filled. 


EXAMINATION  OF. 


(For  a  position  In  Class  1,  Schedale  A.) 


SUBJECTS. 


Standing 

on 
Snlit^Gcts. 


Penmanship, . 

Dictation, 

Copying  rough  draft, 

Orthography, 

Arithmetic,    . 

Composition, . 


Greneral  average  standing, 


Weight 
given  to 
Snl^ects. 


Prodact  of 

Weight  and 

Standing. 


80 

4 

76 

2 

70 

3 

85 

1 

82 

8 

70 

2 

- 

15 

- 

- 

820 
150 
210 
85 
246 
140 


1,151 
76.78 
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EXAMINATION  OF. 


(For  a  position  in  Class  3,  Schedale  A.) 


SUBJECTS. 


Standbig 

on 
Subjects. 


Weight 
given  to 
Sut^fects. 


Prodnctof 

Weight  and 

Standing. 


Penmanship, . 
Dictation, 

Copyinir  Taaeh  draft, 
Orthog^pby,        . 
Arithmetac,    . 
Interest  and  discount, 


General  average  standing, 


85 

4 

90 

2 

96 

3 

100 

1 

80 

3 

75 

2 

— 

15 

- 

— 

840 
180 
288 
100 
240 
150 


1,298 
86.53 


EXAMINATION  OF. 


(For  a  position  In  Schedule  n.) 

SUBJECTS. 

standing 

on 
SubJecU. 

Weight 
given  to 
Subjects. 

Prodnctof 

Weight  and 

Standing. 

Penmanship, 

Copying, 

Clearness  and  correotness  of  statement. 

Experience, 

Arithmetic, 

Local  data ;  duties, 

70    ' 

80 

75 

80 

70 

70 

2 

2 
3 
3 
2 
3 

140 
160 

225 

240 
140 
210 

15 

1,115 

Educational  qualifications,    .... 
Physical  qualifications,         .... 

- 

74.38 
85. 

- 

- 

2 

159.33 

General  average  standing,     . 

— 

79.66 

It  will  be  observed  that  the  standing  on  each  subject  is  multi- 
plied by  the  weight  given  that  subject,  and  the  product  placed  in 
the  third  column ;  the  sum  of  these  products,  divided  by  the  sum 
of  the  weights,  gives  the  general  average  standing. 
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Eligible  List. 

46.  The  names  of  those  found  eligible  shall  be  enrolled  upon  a 
register  in  form  prescribed  by  the  commissioners. 

47.  Priority  of  date  in  examination  will  give  no  advantage  in 
position  on  the  eligible  list. 

48.  The  names  of  persons  placed  on  the  eligible  list  in  Class  2 
of  Schedule  A  (the  higher  clerical  service)  may  also,  upon  request 
in  writing,  be  placed  on  the  eligible  list  for  positions  in  Class  1  of 
Schedule  A,  with  the  same  standing. 

49.  Persons  whose  names  are  on  the  eligible  list  for  the 
prison  service  of  a  city  may,  upon  request  in  writing,  have 
their  examination  papers  marked  by  the  State  Board  of  Exam- 
iners ;  and,  if  they  are  found  qualified,  their  names  may  be  placed 
on  the  eligible  list  for  the  prison  service  of  the  Commonwealth. 
Persons  whose  names  are  on  the  eligible  list  for  the  prison  service 
of  the  Commonwealth,  who  have  been  residents  of  the  city  in 
which  they  reside  for  six  months,  may,  upon  request  in  writing, 
have  their  examination  papers  marked  by  the  board  of  examiners 
for  the  city  in  which  they  reside  ;  and,  if  they  are  found  qualified, 
their  names  may  be  placed  on  the  eligible  list  for  the  prison  service 
of  said  city. 

Certification. 

50.  Certification  of  eligibles  under  the  miles  shall  be  as  fol- 
lows :  — 


Fori 

vacancy 

certify  8 

names. 

2 

vacancies    " 

4 

4( 

8 

44 

<4 

5 

<4 

4 

« 

8 

44 

5 

a 

9 

t< 

6 

u 

10 

(t 

7 

is 

13 

4( 

8 

a 

14 

44 

9 

u 

15 

« 

10 

44 

18 

44 

For  11  vacancies  certify  19  names. 


12 

14 

<( 

20 

44 

18 

44 

a 

28 

a 

14 

4( 

(4 

24 

44 

15 

44 

4( 

25 

44 

16 

44 

a 

28 

U 

17 

4< 

44 

29 

a 

18 

It 

« 

80 

4( 

19 

« 

t( 

88 

44 

20 

44 

<4 

84 

44 

General  Provisions. 

51.  In  case  a  person  upon  any  register  shall,  by  reason  of 
ill-health  or  physical  incapacity,  in  the  judgment  of  the  commis- 
sioners, become  manifestly  disqualified  for  the  service  for  which  he 
or  she  is  registered,  the  commissioners  may  direct  that  such  per- 
son be  not  certified ;  and  the  commissioners  must  be  informed  by 
the  proper  examining  boards  of  each  case  of  such  disqualification. 
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52.  The  applicant  affected  by  such  suspension,  or  refusal  of 
an  examination,  may  make  complaint  in  writing  to  the  commis- 
sioners, who  will  take  proper  action  thereon. 

53.  The  commissioners  cannot  advise  persons  as  to  vacancies 
in  the  service,  nor  famish  any  information  as  to  the  duties, 
salaries,  course  of  promotion,  or  other  conditions  of  positions  and 
offices,  except  such  as  may  be  found  in  printed  regulations.  No 
advice  can  be  given  as  to  the  course  of  preparation  that  applicants 
should  follow,  nor  can  specimens  of  the  examination  papers  be 
furnished. 

54.  Every  application  paper  and  accompanying  certificates  will 
remain  on  file  in  the  office  of  the  commissioners  or  boards  of 
examines,  and  under  no  circumstances  or  conditions  will  the 
originals  be  returned  to  the  applicant. 


CIVIL  SERVICE  COMMISSIONERS.  91 


CIVIL  SERVICE  COMMISSIOI^^ERS. 


CHARLES  THEODORE  RUSSELL,  Chairman,  Cambkidoc. 
CHARLES  H.  PORTER,  QuiNCv. 
WLNTHROP  L.  MARVIN,  Boston. 


Chief  Examiner. 
HENRY  SHERWIN,  Jamaica  Plain. 


Secretary, 

WARREN  P.  DUDLEY,  Belmont. 

Office  of  Civil  Service   Commissioners,  Rooms  151,  152^  State  House^ 

Boston. 


Registrar  of  Labor,  —  Labor  Office^  State  House,  Boston. 

WmLTAM  L.  HICKS. 

Registration  Clerk,  —  Labor  Office,  City  Hall,  Cambridge. 

HARRY  L.  LINCOLN. 

Registration  Cleric,  —  I^abor  Office,  Library  Building,  New  Bedford. 

GEORGE  P.  BROCK. 

Registration  Clerk, — Labor  Office,  City  Hall,  Newton. 

THEODORE  A.  FLEU. 

Registration  Clerk,  —  Labor  Office,  City  Hall,  Everett. 
LEONARD  F.  GLAVIN. 

Registration  Clerk,  ^  Labor  Office,  City  Hall,  Worcester. 
WILLIAM  B.  CONNOR. 
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EXAMTNEBS. 


For  the  Commonufealfh 

William  D.  Hawley. 
Frederick  G.  Pbttigrove. 
Frederick  L.  Coburn. 
Charles  £.  Davis,  Jr. 
J.  Francis  Dustan. 
Charles  R.  Brown. 
Anne  M.  Robbins. 
Carrie  B.  Cole. 
James  W.  Ricker. 
Elizabeth  C.  Putnam. 
Benjamin  Pettee. 
Zilpha  D.  Smith. 
James  Tucker. 
Lemuel  Pope. 

XaNTHUS  II.  GOODNOUGH. 

Samuel  A.  Green. 
John  F.  Tyler. 


and  Boston  Services, 

John  H.  McCollom. 
Russell  D.  Elliott. 
Henry  M.  Nourse. 
Joseph  D.  Fallon. 
WiLUAM  F.  Davis. 
Henry  Manley. 
John  F.  Dever. 
George  H.  Grueby. 
J.  Henry  Adams. 
Alexander  Burr. 
Charles  G.  Davis. 
DwiGHT  Porter. 
S.  Everett  Tinkham. 
William  T.  Seikswick. 
Frank  A.  McInnes. 
David  Craig. 
Arthur  P.  Russell. 


Augustus  H.  Brown,  M.D.,  Physical  Examiner. 

Andrew  J.  Savage,  Examiner  in  the  Use  and  Handling  of  Steam. 

Charles  A.  Le(}g,  Examiner  in  Electrical  Engineering. 


For  the  City  of  Beverly. 

Linville  H.  Wardwell,  Sec'^y. 
Dudley  N.  Griffin. 
Charles  F.  Lee. 

For  the  City  of  Brockton. 

DeWitt  C.  Packard,  Secretary. 
Augustus  T.  Jones. 
Warren  Goddard. 

For  the  Town  ofBrookline, 

Zephaniah  R.  Forbes,  Secretary. 
William  H.  White. 
Benjamin  S.  Blanchard. 

For  the  City  of  Cambridge. 

Charles  H.  Mors^  Secretary. 
Archibald  M.  Howe. 
Michael  Corcoran. 
William  T.  Piper. 

For  the  City  of  Chelsea. 

D.  Frank  Kimball,  Secretary. 
Frank  B.  Fay. 


For  the  City  of  Chicopee. 
Cornelius  J.  Driscoli^  Sec'^y. 
Fredfjuck  L.  Hinkley. 
Alfred  L.  Pomeroy. 

For  the  City  ofEvereU. 
WiLMOT  R.  Evans,  Jr.,  Secretary. 
Daniel  B.  Fessenden. 
Woodbury  A.  Ham. 
Thomas  F.  Garvey. 

For  the  City  of  FcUl  River. 
Edward  F.  Murphy,  Secretary. 
William  B.  Lovell. 
Charles  J.  Holmes. 

For  the  City  ofFitchfmrg. 
Walter  A.  Davis,  Secretary, 
John  J.  Sheehan. 
Frederick  Fosdiok.. 
John  E.  Dwyer. 

For  the  City  of  Gloucester. 
Charles  H.  Morrow,  Secretary. 
William  A.  Homaxs,  Jr. 
Frederick  A.  Pearce« 
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EXAMIKEKS 

For  the  City  of  Haverhill 

Edward  B.  Savage,  Secretary, 
LoR£Nzo  Frost. 
Philip  C.  Swbtt. 

For  the  City  of  Holyoke, 

AsHTON  E.  Hemphill,  Secretary, 
WiLBERT  T.  Dean. 
Addisok  L.  Green. 
Isaac  £.  Sawter. 

For  the  City  of  Lawrence. 

WiLUAM  T.  Kimball,  Secretary, 
John  J.  Donovan. 
Fred  H.  Eaton. 

For  the  City  of  Lowell, 

Charles  H.  Conant,  Secretary, 
John  J.  Colton. 
Joseph  Smith. 

For  the  City  of  Lynn. 

Walter  E.  Symonds,  Secretary, 
RuFUS  Kimbali. 
George  Brickett. 

For  the  City  of  Maiden, 

Jacob  C.  Patton,  Secretary, 
James  O.  Otis. 
Henry  E.  Turner,  Jr. 

For  the  City  of  Marlborough, 

George  L.  Stevens,  Secretary, 
William  L.  Morse. 
John  L.  Stone. 

For  the  City  of  Medford. 

Ernest  B.  Moore,  Secretary, 
James  Mott  Hallowell. 
Allston  p.  Joyce. 

For  the  City  of  Melrose. 

Walter  DeHaven  Jones,  Sec'y. 
Wiluam  a.  Dole. 


>  Continued. 

For  the  Town  of  Milton. 

John  F.  Brown. 
Emory  L.  Mead. 
Thomas  K.  Cummins,  Jr. 

For  tlie  City  of  New  Bedford. 

RuFDS  H.  Willis,  Secretary, 
Daniel  B.  Leonard. 
Albert  B.  Drake. 

For  the  City  of  Newhuryport, 

Oliver  B.  Merrill,  Secretary, 
Henry  B.  Little. 
John  F.  Young. 

For  the  City  of  Newton. 

John  C.  Brimblecom,  Secretary. 
Dwight  Chester. 
Francis  Geo.  Curtis. 

For  the  City  of  North  Adams, 

George  French,  Secretary. 
Arthur  W.  Chippendale. 
Oscar  A.  Archer. 

For  the  City  of  Northamptofi, 

John  W.  Mason,  Secretary. 
Melvin  L.  Graves. 

For  the  City  of  Pittsfield. 

Louis  B.  Cummings,  Secretary. 
Morris  Schaff. 
Joseph  Tucker. 
Stephen  C.  Burton. 

For  the  City  of  Quincy. 

Christopher  A.  Spear,  Sec*y. 
Harry  L.  Rice. 
Luther  S.  Anderson. 

For  the  Town  of  Revere. 

Albert  S.  Burnham,  Secretary, 

Rogers  Dow. 

F.  Irving  Weston. 

Albert  Fitzemever. 

Fred  W.  Janvrin. 
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For  the  City  of  Salem. 

Edward  F.  Bbown,  Secretary. 
Joseph  P.  Fessekden. 
Cliffobd  Brioham. 

For  the  City  of  Samerville. 

George  I.  Vincent,  Secretary. 
Horace  C.  White. 
Edward  C.  Booth. 

For  the  City  of  Springfield. 

Charles  H.  Churchill,  Sec'^y. 
Albert  T.  Folsom. 
Frederick  H.  Stebbins. 

For  the  City  of  Taunton. 

Martin  J.  Lincoln,  Secretary. 
Abner  Coleman. 
John  E.  Browne. 


-  Concluded. 

For  the  CUy  of  WaUham. 
LuMAN  N.  Hall,  Secretary. 

CORNEUUS  McCORMICK. 

Charles  F.  A.  Smith. 


For  the  City  of  Woburn. 

Albert  P.  Barrett,  Secretary. 
Herbert  B.  Dow. 
Francis  A.  Partridge. 


For  the  City  of  WoroesUr. 

Frank  B.  Hall,  Secretary. 
James  Early. 
John  P.  Munrob. 
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SCHEDULE  OF  EXAMINATIONS. 


In  giving  notice  of  the  competitive  examinations  to  be  held  in 
the  cities  and  towns,  and  at  the  times  mentioned  in  the  following 
schedulCf  the  commissioners  reserve  the  right  to  order  such  addi- 
tional or  other  examinations  as  the  public  service  may^  require,  or 
to  change  the  time  of  any  examination  upon  reasonable  notice. 

Schedule  of  Examinations,  bt  Dates. 

Jan.     7.  Revere,  police,  fire. 

9.  Holyoke,  police,  foremen,  inspectors  of  work. 
10.  Holyoke,  clerks,  messengers,  school-house  janitoni. 

13.  Lawrence,  police. 

14.  Lawrence,  clerks,  messengers,  foremen,  inspectors  of  work. 

20.  Commonwealth,  foremen,  inspectors  of  work,  sub-foremen. 

21.  Boston,  foremen,  inspectors  of  work,  sub-foremen. 

23.  Boston,  civil  engineers. 

24.  Boston,  civil  engineers. 

25.  Boston,  civil  engineers. 

27.  Milton,  police,  fire. 

28.  Boston,  drawtenders,  assistant  drawtenders. 

Feb.     8.  Brockton,  clerks,  messengers,  foremen,  inspectors  of  work. 

4.  Chelsea,  clerks,  messengers,  police,  foremen,  inspectors  of 
work. 

4.  Cambridge,  foremen,  inspectors  of  work. 

5.  Somerville,  foremen,  inspectors  of  work. 

6.  Somerville,  police. 

10.  Waltham,  clerks,  messengers,  foremen,  inspectors  of  work. 

12.  Fitchburg,  police,  foremen,  inspectors  of  work. 

13.  Somerville,  clerks,  messengers. 

17.  Salem,  police. 

18.  Salem,  clerks,  messengers,  foremen,  inspectors  of  work. 

20.  Pittsfield,  police,  clerks,  messengers,  foremen,  inspectors  of 

work. 
24.  Marlborough,  police,  clerks,  messengers,  foremen,  inspectors 
of  work. 
Mar.     4.  Fitchburg,  clerks,  messengers. 

6.  Lowell,  clerks,  messengers,  foremen,  inspectors  of  work. 

11.  Maiden,  police,  foremen,  inspectors  of  work. 
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Mar.  18.  Commonwealth,  metropolitan  park  police. 
14.  Commonwealth,  prison  service. 

14.  Boston,  prison  service. 

18.  Boston,  fire. 

19.  Boston,  police. 

21.  Springfield,  foremen,  inspectors  of  work. 
24.  Brookline,  clerks,  messengers,  police,  fire,  foremen,  inspectors 

of  work. 
26.  Medford,  police,  clerks,  messengers,  foremen,  inspectors  of 
work. 
April   1.  Lowell,  police. 

8.  Fall  River,  police. 

4.  Cambridge,  police,  fire. 

7.  Beaton,  clerks,  messengers. 

8.  Commonwealth,  clerks,  messengers. 

9.  Boston,  clerks,  messengers. 
10.  Commonwealth,  clerks,  messengers. 
16.  Boston,  stenographer-typewriters. 

16.  Commonwealth,  stenographer-typewriters. 

17.  Chicopee,  police,  clerks,  messengers,  foremen,  inspectors  of 

work. 
23.  Cambridge,  clerks,  messengers. 

28.  Quincy,  clerks,  messengers,  foremen,  inspectors  of  work. 

29.  Quincy,  police,  fire. 
May     1.  Boston,  truant  ofiicers. 

6.  Newton,  clerks,  messengers. 

7.  Newton,  police,  foremen,  inspectors  of  work. 
13.  Haverhill,  clerks,  messengers. 

15.  Brockton,  police. 

16.  Melrose,  police,  clerks,  messengers,  foremen,  inspectors  of 

work. 

19.  New  Bedford,  police. 

20.  New  Bedford,  fire. 

22.  Commonwealth,  foremen,  inspectors  of  work,  sub-foremen. 

23.  Boston,  foremen,  inspectors  of  work,  sub-foremen. 
28.  Haverhill,  police,  foremen,  inspectors  of  work. 

June    2.  Boston,  civil  engineers. 

8.  Boston,  civil  engineers. 
4.  Boston,  civil  engineers. 
6.  Boston,  school-house  janitors. 

18.  North  Adams,  police. 

19.  North  Adams,  clerks,  messengers,  foremen,  inspectors  of  work. 
Sept  16.  Springfield,  police. 

17.  Springfield,  clerks,  messengers,  foremen,  inspectors  of  woriL. 
22.  Boston,  fire. 

28.  Boston,  police. 
26.  Boston,  diawtenders,  assistant  drawtenders. 

29.  Boston,  clerks,  messengers. 
80.  Commonwealth,  clerks,  messengers. 
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Oct      1.  Boston,  clerks,  messengers. 

2.  Commonwealth,  clerks,  messengers. 

7.  Boston,  stenographer-typewriters. 

8.  Commonwealth,  stenographer-typewriters. 

10.  Worcester,  police. 

14.  Fall  River,  clerks,  messengers,  foremen,  inspectors  of  work. 

15.  Everett,  police,  clerks,  messengers,  foremen,  inspectors  of 

work. 
22.  New  Bedford,  clerks,  messengers,  foremen,  inspectors  of  work. 

24.  Cambridge,  drawtenders,  school- house  janitors. 
28.  Maiden,  clerks,  messengers. 

Nov.     5.  Lynn,  police. 

6.  Lynn,  clerks,  messengers,  foremen,  inspectors  of  work. 

11.  Gloucester,  police,  foremen,  inspectors  of  work. 

12.  Gloucester,  clerks,  messengers. 

14.  Wobnm,  police,  clerks,  messengers,  foremen,  inspectors  of 
work. 

18.  Northampton,  police,  clerks,  messengers,  foremen,  inspectors 

of  work. 

25.  Beverly,  police,  clerks,  messengers,  foremen,  inspectors  of 

work. 
Dec.     4.  Waltham,  police. 
5.  Somerville,  fire. 

11.  Taunton,  police. 

12.  Taunton,  clerks,  messengers,  foremen,  inspectors  of  work. 

16.  Worcester,  clerks,  messengers. 

17.  Worcester,  foremen,  inspectors  of  work. 

19.  Newburyport,  clerks,  messengers,  police,  foremen,  inspectors 

of  work. 


Schedule  op  Examinations  for  the  Service  of  the  Common- 
wealth AND  THE  Several  Cities. 

CommonweaUh. 

Jan.    20.  Foremen,  inspectors  of  work,  sub-foremen,  schedule  B,  classes 

6  and  7. 
Mar.   18.  Metropolitan  park  police,  schedule  B,  class  1. 

14.  Prison  service,  schedule  B,  class  1. 
Apr.     8.  Clerks,  messengers,  schedule  A,  class  1. 
10.  Clerks,  messengers,  schedule  A,  class  2. 
16.  Stenog^pher-typewriters,  schedule  A,  class  4. 
May    22.  Foremen,  inspectors  of  work,  sub-foremen,  schedule  B,  classes 

6  and  7. 
Sept  80.  Clerks,  messengers,  schedule  A,  class  1. 
Oct.      2.  Clerks,  messengers,  schedule  A,  class  2. 

8.  Stenographer-typewriters,  schedule  A,  class  4. 
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Lotaell. 

Mar.     6.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
6.  ForemeD,  inspectors  of  work,  schedule  B,  class  6. 
Apr.     1.  Police,  schedule  B,  class  8. 

Nov.    5.  Police,  schedule  B,  class  3. 

6.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
6.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

McUden, 

Mar.  11.  Police,  schedule  B,  class  3. 

11.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 
Oct    28.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 

Marlborough. 

Feb.    24.  Police,  schedule  B,  class  3. 

24.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
24.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Medford. 

Mar.  26.  Police,  schedule  B,  class  8. 

26.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 

26.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Melrose, 

May   16.  Police,  schedule  B,  class  3. 

16.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
16.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Milton. 

Jan.    27.  Police,  schedule  B,  class  3. 

27.  Fire,  schedule  B,  class  9. 

New  Bedford. 

iveSs 

May  19.  Police,  schedule  B,  class  3. 

20.  Fire,  schedule  B,  class  9. 
Oct    22.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 

22.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Newburyport. 

Dec.    19.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
19.  Police,  schedule  B,  class  8. 
19.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 
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Newton. 

May     6.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
7.  Police,  schedule  B,  class  3. 
7.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


North  Adams. 

June  18.  Police,  schedule  B,  class  3: 

19.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
19.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


Northampton. 

Nov.  18.  Police,  schedule  B,  class  3. 

18.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
18.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


PiUsfield. 

Feb.   20.  Police,  schedule  B,  class  3. 

20.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
20.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


Quincy. 

Apr.   28.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 

28.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

29.  Police,  schedule  B,  class  3. 
29.  Fire,  schedule  B,  class  9. 


Revere, 

Jan.     7.  Police,  schedule  B,  class  3. 
7.  Fire,  schedule  B,  class  9. 


Salem. 
i»e». 

Feb.    17.  Police,  schedule  B,  class  3. 

18.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
18.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


SomervUle. 

Feb.     5.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 
6.  Police,  schedule  B,  class  3. 
13.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
Dec.     5.  Fire,  schedule  B,  class  9. 
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Springfield. 

Mar.  21.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 
Sept  16.  Police,  schedule  B,  class  3. 

17.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 

17.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Taunton, 

Dec.    11.  Police,  schedule  B,  class  3. 

12.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
12.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Wialtham, 

Feb.   10.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
10.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 
Dec.     4.  Police,  schedule  B,  class  3. 

Wolmm. 

1009. 

Nov.  14.  Police,  schedule  B,  class  3. 

14.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
14.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 

Worcester, 

Oct.    10.  Police,  schedule  B,  class  3. 
Dec.   16.  Clerks,  messengers,  schedule  A,  classes  1  and  2. 
17.  Foremen,  inspectors  of  work,  schedule  B,  class  6. 


No  applicant  shall  have  the  right  to  examination,  unless  the 
application  is  filed,  under  the  rules,  at  least  one  week  before 
the  examination ;  pro^ided^  that  the  commissioners  or  the  chief 
examiner,  for  cause  shown,  may  allow  a  person  making  an  appli- 
cation at  a  later  time  to  take  the  examination. 

WARREN  P.  DUDLEY, 

Secretary, 


M~  /Ur-i*-7   |/UU-/^u.>tXc* 


MAU)y&^ 


(>-6ct.vwCTurvitI>v-^ 


J   .  -         K 


^/MA^-^liX- 


/L/»-<^ 


,#£^ 


tfCtlx 


-Ki 


\jj^t^j   r^A^'^^'-^i^-M'AvvcX^^/ct^^ 


iv-itc— 


ijijj  h^,^JU^^(hu^^ij'liL*^  (l^^ 


i^^(\jJiMJ  Tt^U^     A-c^^  tU^^AZLdju(rv^  U^  AlA^L^ 


A/Aj-^   /(u-^^-i^-t^ /0-€^.c^  tatjlLct^  1,-C  P"^^ 


(;LcXx.^^9yC^Cc^t/«^    (A^/lU-^-Y  U->WUA*r" 


ytU^     '^^''■'*^^  '^*'^*^^'^  '^^ 


•  /  ^ 


EXAMINATIOK  PAPERS.  103 


EXAMINATION  PAPERS. 


ScHBDULB  A  —  Class  1. 

[Iilnated  BxAxnlnatlon.] 

Clerical  Service. 
First  Subject : 

Writing  from  dictation. 

One  of  the  examiners  will  read,  so  distinctly  that  each  person 
being  examined  can  hear  him,  one  of  the  exercises  for 
dictation.  In  general,  not  more  than  twenty  words  per 
minute  will  be  read,  nor  more  than  five  or  six  words 
without  pause.  After  the  reading,  five  minutes  will  be 
allowed  for  punctuation. 

[To  Applicant.  Write  as  much  as  you  can  of  the  passage  read. 
If  from  any  cause  you  miss  a  word,  do  not  pause,  but 
go  on  with  the  next  words  you  hear.  Write  clearly;  speU 
awd  punctuate  correctly.     Use  no  a^reviations.'] 

Spelling.     Usually  twenty  words,  announced  by  the  examiner. 

Rough  draft.  Making  a  fair  copy  of  the  rough  draft  of  a  letter 
or  report,  writing  out  all  abbreviations  in  full,  and  insert- 
ing the  added  or  corrected  parts  in  their  proper  places. 
No  changes  in  punctuation  or  capitals  are  to  he  made. 

Handwriting ;  shown  in  copying  rough  draft. 

Second  Subject : 

1.  Write  in  figures  the  following  number :  — 

Two  hundred  six  million  ten  thousand  three  and  forty-three 

forty-fourths. 
Write  in  words  the  number  expressed  by  the  following 

figures :  —  5,003,001.0006 

2.  Add  these  across^  placing  the  totals  in  the  spaces  indicated ; 

then  add  the  totals :  — 


ToUU. 

21 ,247 

15,365 

20,064 

18,653 

7,492 

35,688 

18,365 

14,844 

9,875 

22,350 

32,645 

24,463 

12,422 

13,456 

27,378 

8,664 

17,843 

18,845 

21,450 

19,864 

31,647 

22,320 

4,745 

23,343 

27,765 

18,946 

22,462 

5,438 

34,016 

18,418 
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8.  What  is  the  sum  of  }iii^«  i  and  |^.  Give  the  work  m/ufl, 
using  the  lowest  common  denominator*  The  ansioer  must 
be  a  mixed  number. 
What  fraction  of  a  dollar  must  be  added  to  ^  of  a  dollar  to 
make  75  cents  ?  Oive  the  work  in  full.  The  ansu)er  must 
be  a  common  fraction. 

4.  What  is  the  cost  of  8^  tons  of  hay  at  $16^  a  ton.    Use 

common  fractions.     Oi'oe  the  work  in  full. 

Reduce  i"r7KV-     Give  the  work  in  full.     The  answer  must 

be  a  mixed  number. 

5.  Divide  four  hundred  twenty  and  fifty-six  hundredths  by 

twelve  and  sixteen  thousandths,  and  subtract  24}  from 
the  amount.     Use  decimals.     Give  the  work  in  full. 
Multiply  sixty-four  by  three  hundred  seventy-five  ten-thou- 
sandths.    Use  decimals.     Give  the  work  in  full. 

6.  What  number  exceeds  the  sum  of  its  fourth,  fifth  and  sixth 

parts  by  161  ?     Give  the  work  in  full. 

7.  A  grocer  bought  128  gallons  of  molasses  at  $0.64  per  gallon, 

and  paid  S2.08  for  cartage.  He  lost  16  gallons  by  leak- 
age. At  what  price  must  he  sell  the  remainder  so  as  to 
gain  \  of  the  entire  cost?     Give  the  work  infuU. 

8.  A  room  is  31  feet  6  Inches  long ;  what  is  its  width  if  the 

floor  area  is  84  square  yards  ?     Give  the  work  in  full. 

9.  By  selling  an  estate  for  $13,397.50  I  made  a  pi*ofit  of  15 

per  cent,  on  the  piice  paid  for  it;  what  was  that  price? 
Give  the  work  in  full. 
10.     By  selling  a  horse  for  $218.75  I  lost  12}  per  cent,  of  the 
cost ;  what  was  the  cost?     Give  the  tcork  infuU. 

Tfiird  Subject  : 

Writing  a  letter  on  some  subject  given  at  the  examination. 

[This  exercise  is  designed  chiefly  to  test  the  applicant's  skill  in 
P^nglish  composition,  knowledge  of  the  use  of  punctuation  marks 
and  capitals,  paragraphing,  etc.] 

The  letter  should  be  signed  with  the  applioanfs  numbery  not  his 
nams. 
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Schedule  A — Class  2.* 
[Gtoneral  Bxaminatlon.] 

Clerical  Service. 
First  Subject : 

Writing  from  dictation. 

One  of  the  examiners  will  read,  so  distinctly  that  each  person 
being  examined  can  hear,  one  of  the  exercises  for  dic- 
tation. In  general,  not  more  than  twenty  words  per 
minute  will  be  read,  nor  more  than  five  or  six  words 
without  pause.  After  the  reading,  five  minutes  will  be 
allowed  for  reviewing  the  work. 

[To  AppHcarU.  Write  as  much  as  you  can  of  the  passage  read. 
If  from  any  cause  you  miss  a  word,  do  not  pause,  but  go 
on  with  the  next  words  you  hear.  Write  dearly;  spell 
and  punctuate  correctly.     Use  no  abbreviations.'] 

Spelling.     Usually  twenty  words,  announced  by  the  examiner. 

Bough  draft.  Making  a  fair  copy  of  the  rough  draft  of  a  letter 
or  report^  writing  out  all  abbreviations  in  full,  and  in- 
serting the  added  or  corrected  parts  in  their  proper 
places.  No  changes  in  punctuation  or  capitals  are  to  be 
made. 

SecoTid  Subject : 

1.  Write  in  figures  the  following  number :  — 

One  hundred  two  billion  five  million  thirteen  thousand  three 
and  two- hundred-sixty-one  three-hundred-forty-thirds. 

Write  in  words  the  number  expressed  by  the  following 
figures :  —  8,005,010,001.00004 

2.  Add  these  across^  placing  the  totals  in  the  spaces  indicated ; 

then  add  the  totals :  — 


Totals. 

22,847 

16,830 

7,543 

16,398 

36,656 

21,475 

28,458 

8,864 

42,260 

38,696 

133,408 

38,650 

18,395 

23,476 

23,654 

6,585 

38,680 

134,784 

21,187 

38,685 

76,654 

142,348 

23,234 

8,548 

28,560 

42,850 

86,586 

28,392 

9,463 

126,574 

3|B  To  become  eligible,  applicants  who  take  the  general  examination  must  obtain 
sixty-flTe  per  cent,  in  each  of  the  first  three  subjects. 
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3.  To  fof  I  add^of  ||.     GHve  the  work  in  fidl. 

By  what  fraction  must  -jz^  be  multiplied,  that  the  product 

shall  be  1  ?     Give  the  work  in  fuU. 

4.  189 1  acres  are  d9f  f  acres  more  than  ||  of  Smith's  land ; 

how  many  acres  are  there  in  Smith's  land?  Oive  the 
work  in  fvU, 

5.  Add  thirty-three  and  forty-five  hundred-thousandths,  four 

and  fifteen  ten-thousandths,  one  hundred  seven  and  fif- 
teen thousandths,  three  hundred  fifty-five  millionths; 
divide  the  amount  by  five-tenths,  and  subtract  eighteen 
and  three-eighths.     Oive  the  work  infvU.     Use  decimals, 

6.  What  will  it  cost  to  cut  a  road  through  a  hill,  the  depth  of 

the  cut  being  15  feet,  the  average  width  20  feet,  and  the 
length  of  the  road  40  yards,  at  66  cents  a  cubic  yard? 
Oive  the  work  in  full. 

7.  A  salt-dealer  put  up  56,000  pounds  of  salt  in  20-pound, 

10-pound  and  5-pound  boxes,  using  the  same  number  of 
each  size.  How  many  boxes  of  each  size  did  he  put  up  ? 
Oive  the  work  in  fvlL 

8.  An  agent  is  entrusted  with  $3,762.88  and  instructed  to  buy 

fiour  at  $5.25  a  barrel.  The  freight  is  $250,  and  the  agent 
charges  2  per  cent,  commission.  How  many  barrels  of 
fiour  does  he  buy  ?     Oive  the  work  in  full. 

9.  If  1  sell  $1,250  worth  of  my  property,  the  value  of  the  re- 

mainder will  be  87^  per  cent,  of  the  whole  property. 
What  is  the  value  of  the  whole  ?  Oioe  the  work  m  full. 
10.  The  tax  on  the  real  estate  of  a  town  amounts  to  $65,675 ; 
the  rate  per  thousand  dollars  is  $18.50;  what  is  the 
assessed  value  ?     Oive  the  work  in  full, 

Tliird  Subject: 

1.  Find  the  simple  interest  on  $675  for  2  years,  3  months  and 

18  days,  at  the  rate  of  4^  per  cent,  a  year.  Give  tfie 
work  in  full. 

2.  A  6  months  note  for  $2,050,  dated  January  3,  was  dis- 

counted at  a  Boston  bank  March  8,  at  the  rate  of  6  per 
cent.     Find  the  proceeds.     Oive  the  work  in  full, 

3.  Find  the  difference  between  the  simple  and  the  compound 

interest  on  $450  for  2  years  and  6  months,  the  rate  being 
6  per  cent.     Oive  the  work  in  full, 

4.  If  the  proceeds  of  a  5  months  note,  discounted  at  a  Boston 

bank  the  day  it  was  dated,  at  the  rate  of  7  per  cent., 
were  $970.83,  what  was  the  face  of  the  note?  Oive  the 
work  in  full. 
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« 

5.  I  can  inyesi  $19,964  in  6  per  cent,  stock  selling  at  108}, 
or  in  5  per  cent,  stock  selling  at  92 ;  which  will  yield  the 
greater  income,  and  how  much  greater  will  it  be?  Give 
thetoark  inJuU. 

Fourth  SvJbject : 

Writing  a  letter  on  some  subject  given  at  the  examination. 

[This  exercise  is  designed  chiefly  to  test  the  applicant's  skill  in 
English  composition,  knowledge  of  the  use  of  panctuation  marks 
and  capitals,  paragraphing,  etc.] 

The  letter  should  be  signed  with  the  applioanfs  numherj  riot  his 
name. 


Schedule  A  —  Class  S. 

Inspector :     Water  Department, 
First  Svitject: 

State  how  long  yoa  have  resided  in  this  city  and  what  your 
trade  or  occupation  has  been  since  you  began  to  earn 
your  living. 

If  you  have  learned  a  trade,  state  where  and  under  whom  you 
learned  it  and  how  long  you  worked  at  it. 

If  you  have  had  any  practical  experience  in  the  duties  of  the 
office  for  which  you  apply,  or  of  any  similar  office,  state 
when,  where,  for  how  long  and  under  whom  you  had  it. 

State  also  any  experience  you  may  have  obtained  in  business 
life  or  in  the  superintendence  of  others,  either  in  public 
or  private  business. 

If  you  are  familiar  with  any  foreign  language,  state  what  lan- 
guage it  is. 

Write  not  less  than  ten  lines.    Do  not  sign  your  name, 

[On  this  the  applicant  is  marked  for  clearness  and  correctness 
of  statement,  and  for  experience.] 

Second  Subject : 

1.  Write  in  figures  the  following  number :  — 

One  hundred  eleven  thousand  three  hundred  six. 
Write  in  words  the  number  expressed  by  the  following 
figures :  —  49,852 

2.  Add  the  following  column  of  figures :  —  27,896 

35,427 
12,397 
75,556 
29,872 
12,387 
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8.    An  army  of  10,000  men  lost  4,809  men  in  battle;  how 
many  men  were  left?     Oive  the  work  in  fuU. 

4.  How  much  will  72  barrels  of  flour  weigh,  if  each  barrel 

weighs  196  pounds?     Oive  the  work  infidl. 

5.  How  many  horses  worth  $125  apiece  must  be  given  for  a 

farm  worth  $11,000?     Oive  tlie  work  infuU, 

6.  What  will  be  the  cost  of  32  pounds  of  cofifee  at  28}  cents 

a  pound  ?     Oive  the  work  in  full. 

Third  Subject : 
Copying  a  printed  statement,  thus  showing  handwriting  and 
accuracy  in  copying. 

Fourth  Stibject : 

Questions  to  test  the  applicant's  knowledge  of  the  water  sei*vice, 
causes  of  waste,  etc. 

Fifth  Subject  : 

Reading  a  water  meter. 


Schedule  A  —  Class  8. 

Inspector :    Health  Department. 

First,  second   and   third  subjects :  —  Letter-writing,  spelling, 
handwriting,  arithmetic. 

Fourth  Subject : 
Questions  relating  to  the  duties  of   health  inspector;    conta- 
gious diseases ;  fumigation  and  purification  ;  ventilation, 
disinfectants,  etc. 


Schedule  A  —  Class  3. 

Almoner^  Agents  Inspector j  Visitor:    Department  of  Overseers  of 

the  Poor. 
First  Subject : 

Writing  from  dictation. 

Spelling. 

Second  Subject : 
Letter-writing. 
Experience. 
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Third  Svbject: 

1.  Write  in  figures  the  following  amount:  — 
Four  thousand  six  dollars  and  nine  cents. 

Write  in  words  the  number  expressed  by  the  following 
figures :  —  60,010 

2.  Add  the  following  column  :  — 

$287.46 
1,349.82 
2,386.95 

689 . 73 
1,055.28 

964.13 

3.  If  the  salaries  of  2,010  teachers  amount  to  $1,055,752.50, 

what  is  the  average  salary  of  each?     Give  the  toork  in 

4.  A  farmer  bought  25  cows  at  $37.75  apiece,  and  a  number 

of  others  at  $25  apiece ;  how  many  cows  in  the  second 
.    lot,  if  the  whole  cost  was  $4,668.75?     Give  the  work  in, 
fuU. 

5.  A  merchant  sold   182^  pounds  of  sugar,   12f  pounds  of 

cheese  and  37|  pounds  of  tea ;  how  many  pounds  did  he 
sell  in  all  ?     Give  the  work  in  fvlL 

Fourth  Subject : 
Handwriting :  shown  by  copying  printed  matter. 

Special  Subject : 

Questions  relating  to  the  settlement  and  pauper  laws. 


Schedule  A  —  Class  4. 

Stenographer-  Typewriter. 
First  Subject : 

Copying  printed  matter,  thus  showing  handwriting  and  accuracy 

in  copying.     Spelling :  twenty  words  announced  by  the 

examiner. 

Second  Subject : 

1.     Write  in  figures  the  following  number :  — 

One  hundred  three  million  four  thousand  two  and  thirty- 
one  seventy-fifths.    . 
Write  in  words  the  number  expressed   by  the  following 
figures :  —  9,001,010.0012 
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2.     Add  these  across^  placing  the  totals  in  the  space  indicated ; 
then  add  the  totals :  — 


ToUli. 

42,753 

36,840 

17,865 

9,476 

327,685 

35,782 

36,415 

32,264 

74,322 

3,482 

22,690 

24,969 

34,820 

21,140 

8,742 

227,865 

46,650 

3,764 

3.  What  is  the  sum  of  }},  ^,  f ,  and  ^?     Oive  the  work  infuUy 

using  the  lowest  common  denominator.  The  answer  must 
he  in  a  mixed  number. 

4.  What  is  the  cost  of  19^  tons  of  coal  at  $5}  a  ton?     Qim 

the  work  in  full.     Use  commxm  fractions, 

5.  To  fifteen  and  fifty-three  thousandths  add  six  and  forty-six 

ten-thousandths,  divide  the  amount  by  three-hundredths 
and  subtract  three  hundred  fifty  and  five-eighths.  Oive 
the  work  in  full.     Use  decimals, 

6.  What  fraction  multiplied  by  3^  equals  zl?     Give  the  work 

in  fvU,  6 

7.  How  many  cubic  yards  of  stone  are  contained  in  a  wall  214 

feet  4  inches  long,  9  feet  high  and  3  feet  4  inches  thick  ? 
Oive  the  woi'k  in  full, 

8.  If  a  pole  10|  feet  high  casts  a  shadow  6}  feet  long,  what 

is  the  height  of  a  house  which  casts  a  shadow  39  feet 
long  at  the  same  hour?     Oive  the  work  in  full. 

9.  By  selling  a  house  for  $8,437.50,  I  make  a  profit  of  12^ 

per  cent. ;  what  was  the  cost?     Oive  the  work  in  fuU, 
10.     If  a  man  sells  a  horse  for  $220,  he  gains  10  per  cent.; 
what  per  cent,  will  he  gain  or  lose  if  he  sells  it  for  10 
per  cent,  less  than  $220?     Oive  the  work  infuU, 

Special  Subject : 

Short-hand  writing  and  type-writing.  Two  tests  of  skill  and 
accuracy  in  taking  short-hand  notes  are  given,  one  at 
the  rate  of  100  words  and  one  at  the  rate  of  120  words  a 
minute.  These  notes  are  then  transcribed  by  the  use  of 
the  type-writing  machine. 

Type-writing  printed  matter,  showing  accuracy,  speed,  and 
technique. 

Tabulating,  transcnbing  rough  draft  of  a  report,  and  making 
corrected  copy  of  a  rough  unpunctuated  letter. 

Test  of  speed  in  type-writing  from  dictation. 
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Schedule  A  —  Class  5. 

Messengers, 

For  positions  as  messengers,  where  the  annual  pay  is  at  the  rate 

of  $800  or  less,  the  same  examination  as  for  Schedule  A, 

class  1. 
For  positions  as  messengers,  where  the  annual  pay  is  at  the  rate 

of  more  than  S800,  the  same  examination  as  for  Schedule 

A,  class  2. 

Schedule  B  —  Class  1. 

Prison  Service. 
First  Subject : 

Writing  from  memory  the  substance  of  matter  orally  comma* 

nicated. 

Second  Subject : 
The  answers  to  the  questions  on  this  sheet  will  be  marked  as  a 
whole  under  two  heads,  —  Experience,  and  Clearness 
AND  Correctness  of  Statement.  Aiiy  false  stcUement 
made  by  the  applicant  in  answering  these  questions  will 
be  regarded  as  good  caiLse  for  excluding  him  from  the 
eligible  list,  or  for  removal  or  discharge  during  probation 
or  tJiereafter, 

1.  State  in  general  terms  your  occupation  since  you  became 

of  age,  and  any  experience  you  may  possess  which  will 
be  of  use,  if  you  should  receive  an  appointment  in  the 
prison  service. 

2.  If  you  have  ever  served  in  the  prison  department  in  any 

capacity,  or  in  any  public  office,  state  when,  where,  how 
long,  whether  you  were  ever  discharged  for  cause,  or 
requested  to  resign;  and  whether,  while  in  office,  you 
were  ever  complained  of  for  violation  of  the  rules  of  the 
office,  or  for  any  conduct  unbecoming  an  officer;  and, 
if  such  complaint  was  made,  what  action  was  taken 
thereon. 

3.  Have  you  ever  been  convicted  of  any  ofifence  against  the 

laws  of  this  or  any  other  State  or  nation? 

4.  Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a 

bar-tender?    If  so,  when,  where  and  for  how  long? 

5.  Do  you  ever  diink  distilled  or  fermented  liquors  of  any  kind  ? 

If  so,  state  fully  and  definitely  what  your  habits  ^re  in 
such  use  of  them.  If  you  are  a  total  abstainer^  sta1<Q 
how  long  you  have  abstained. 
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6.  Have  you  served  in  the  army  or  navy  of  the  United  States, 

either  in  time  of  peace  or  war ;  and,  if  so,  how  long  did 
yoQ  serve,  and  in  what  capacity,  and  did  you  receive  an 
honorable  discharge  therefrom  ? 

7.  If  you  have  ever  served  in  the  volunteer  militia,  name  the 

regiment  and  company,  and  state  how  long  and  in  what 
capacity  you  served,  and  whether  you  have  been  honor- 
ably discharged,  been  dismissed,  have  resigned  or  been 
asked  to  resign. 

8.  Have  you  ever  had  the  handling  of  men,  either  in  public 

office  or  private  employment? 

ThM  Snbject : 

1.  Write  in  figures  the  following  numbers :  — 
Two  thousand  seven  hundred  forty-two. 
Six  hundred  seventy  dollars  three  cents. 

2.  Write  in  words  the  numbers  expressed  by  the  following 

figures: —  3,742 

$693.51 

3.  Add  the  following  column  of  figures :  —       375 

2,146 
1,989 
2,432 
867 
1,233 

4.  From  27,321  subtract  18,465.     Give  the  work  infuU. 

5.  Divide  1,554  by  42.     Oive  the  work  in  full. 

6.  Multiply  305  by  46.     Oive  the  work  infulL 

7.  If  a  man  works  twenty*six  days  at  two  dollars  and  twenty- 

five  cents  per  (lay,  how  much  money  will  he  earn  ?  Oive 
the  work  in  fuU. 

Fourth  Subject  : 

Copying  a  printed  statement,  thus   showing   handwriting  and 
accuracy  in  copying. 
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PHYSICAL  EXAMINATION. 


& 


I'M 

I 

JS 


Schedule  B — Class  1. 
Name, 

Date  of  birth, 
Occupation, 

Have  yon  any  disease  now? 

What  diseases  have  you  had  during  the  last  seven  years? 
Have  you  varicose  veins  or  hernia? 
Have  you  ever  had  fits? 
Have  you  ever  had  any  fracture  or  dislocation? 
Have  yon  ever  received  any  injury  to  the  head  or  spine? 
Are  you  subject  to  piles? 
Have  you  been  vaccinated? 
Have  you  ever  had  rheumatism? 


•STATK   THE   EXACT  weight, 
A;  beighti  B;  circmnferenoe 
of  chest,  0. 

WKIQHT. 

A. 

HRIOHT. 

C.f 

B.  Feet. 

Inches. 

At  fbroed  expiration,     Inches. 
On  Ml  insplraUon,              ^ 

A.  IB   TUE  BESPIRINQ   mur. 

imr  clear  and  distinct  over 
both  langs? 

B.  It  tlie  character  of  the  reeplra- 

tlon  fall,  ea«y,  and  regular? 

C.  Are  there  anv   indlcatlona  of 

diaeaae  of  the  organs  of  res- 
piration or  their  appendages  ? 

A. 

B. 
C. 

A.  18  THE  CHARACTER  of  the 

heart's  action  nnlform,  free 
and  steady? 

B.  Are  its   sounds    and  rhythm 

regular  and  normal? 
0«   Are  there  anv  Indications  of 
disease  of  this  organ  or  of  the 
blood  vessels? 

A. 

B. 
C. 

A.  IB  THE  BIOHT  GOOD? 

B.  Is  the  hearing  good? 

A. 
B. 

IS  THE  APPLICANT  subject  to 
cough,    expectoration,  diffi- 
culty of  breathing,  or  palpiU- 
tlon? 

A.  ARE  THE  FUNCTIONS   of 

the  brain  and  nervous  system 
in  a  healthy  state? 

B.  Has  the  br«n  or  spinal  oord 

ever  been  diseased? 

A. 
B. 

IF  THE  APPLICANT  has  had  any 
serions  illness  or  Injury,  state 
expressly  what  effect,  if  any, 
is  peroeptibie  in  the  heart, 
lungs,  kidneys  or  other  ab. 
dominal  organs,  or  the  skin, 
eyes,  ears,  Ombs,  ete. 

HAS  THE  APPLICANT  any  pre- 
disposition, either  hereditary 
or  acquired,  to  any  constitu- 
tional   disease,  as  phthisis, 
scrofula,  rheumatism? 
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JXm8  THE  APPUCANT  dUpUy 
any  eridenee  of  having  or 
having  had  ayphllla?! 

HABITS,  nto  of  attmulanto  and 
tobacoo. 

HAS    THE    APPLICANT    any 
poenllaiitlet  In  hit  walk  or 
general  carriage  or  of  facial 
•xpreeelon  or  marke,  which 
would  make  him  an  object  of 
remark? 

•» 

*  The  examiners  are  called  upon 
to  pav  ipeclal  attention  to  the  an. 
nexea  Bcnednle  In  determining  the 
fitness  of  the  applicant. 

t  There  should  be  a  difference,  at 
least,  of  two  Inches  at  forced  expira- 
tion and  on  full  inspiration.  All 
examinations  of  the  eheet  should 
he  made  on  tiie  bare  body,  and  not 
through  the  clothing. 

X  Syphilitic  taint  In  the  applicant 
must  always  be  regarded  as  good 
oause  of  rejection. 

♦*  Obesity  must  be  regarded  as  a 
good  cause  for  rejection. 


/Minimum  droumferenoe 
the  chest  tolerable  In  ap- 
plicants. 


CIKCUMTKUtWCK 

HKIGHT. 

or  CHK8T. 

Feet.  Incliet. 

Inches. 

6          8 

S4 

6          0 

34)^ 

6         10 

86 

6        11 

36)^ 

6          — 

86 

6          1 

MK 

6          2 

87 

6          8 

87K 

6          4 

88 

Btatvbm  ahd  Wbi«bt. 
—  The  stature  shall  not  be 
below  6  ft.  8  in..  In  ordi- 
nary dress ,  nor  the  weight 
below  that  marked  as 
its  minimum  accompani- 
ment in  the  subjoined 
table:** 


HKIOHT. 

MIK.WBIOHT. 

Feet.  Inches. 

Pounds. 

6          8 

140 

5          0 

145 

5        10 

160 

5        11 

166 

6          « 

100 

6          1 

166 

6          2 

170 

6          8 

176 

0          4 

180 

(a)  In  examining  the  sense  of  sight,  not  only  shall  the  general  condition  of  the  organa 
be  ascertained,  but  weight  shall  be  given  to  quickness  and  aocuraoy  in  discriminating  eolors 
and  distances.  The  hearing  shall  be  tested  also  as  to  keenness  and  correctness  in  die- 
tlngulshlng  degrees  and  kinds  of  sounds,  and  the  direction  from  which  they  come. 


Bemarks, 

I,  9  hereby  declare  that  I  have  returned  trae 

answers  to  the  inquiries  of  touching  my  personal 

and  family  health,  history,  habits,  and  antecedents ;  and  that  I  am 
the  person  described  in  the  foregoing  record  of  examination. 


Certificate  of  Examining  Surgeon. 

I  hereby  certify  that  I  have  this  day  cai^f ully  and  thoroughly 
examined,  in  accordance  with  the  foregoing  instructions, 

,  and  find  that  he  is  sound  in  limb  and  body,  is  able 
bodied  of  a  robust  constitution,  has  good  eyesight  and 
good  hearing,  and  in  my  opinion  is  physically  qualified 
to  sustain  the  labors  and  exposures,  and  perfoiTu  the  duties  of  a 
prison  officer,  and  that  the  above  is  a  truthful  record  of  the  exam- 
ination. 

Medical  FxanUner. 
190  • 
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Schedule  B  —  Class  1. 

Metropolitan  Park  Police.* 

The  same  test,  edacational,  physical  and  in  development  and 
strength,  as  are  applied  to  applicants  for  the  police  force  of  Bos- 
ton, Schedule  B,  Class  4. 


Schedule  B  —  Class  2. 

Fire  Department  of  Boston. 
For  Admission  to  the  Force  <is  CcUl-man  or  Permanent  Substitute, 

First  Subject : 
Copying  a  printed  statement,  thus  showing  handwriting  and 
accuracy  in  copying. 

Second  Subject : 
The  answers  to  the  questions  on  this  sheet  will  be  marked  as  a 
whole  under  two  heads,  —  Experience,  and  Clearness 
AND  Correctness  of  Statement.  Any  foUse  8taiem,ent 
made  by  the  applicant  in  answering  these  questions  wiU 
be  regarded  as  good  cause  for  excluding  him  from  tlve 
eligible  listy  or  for  removal  or  discharge  during  probation 
or  thereafter, 

•  '  Write  a  letter  to  the  mayor  of  Boston,  giving  as  complete  an 
account  as  possible  of  your  school  experience ;  also  of 
the  various  occupations  in  which  you  have  been  engaged 
since  you  began  to  earn  your  own  living,  the  firm  or  cor- 
poration by  whom  employed  and  the  length  of  time  at 
each  service. 

Have  you  ever  done  fire  duty  in  any  capacity,  or  been  employed 
in  any  public  ofiSce?  If  so,  state  when,  where,  how  long, 
whether  you  were  ever  discharged  for  cause,  or  requested 
to  resign ;  and  whether,  while  in  office,  you  were  ever 
complained  of  for  violation  of  the  rules  of  the  office,  or 
for  any  conduct  unbecoming  an  officer ;  and,  if  such  com- 
plaint was  made,  what  action  was  taken  thereon. 

Have  you  ever  had  any  experience  which,  in  your  opinion,  par- 
ticularly fits  you  for  the  fire  service?  If  so,  state  the 
same  fully. 

*  Each  Applicant  for  metropolitan  park  police  serrloe  will  be  examined  upon 
definitions  of  crimes,  descriptions  of  legal  papers  and  the  duties  of  police  officers, 
and  he  is  entitled  to  receive  from  the  commissioners  a  pamphlet  containing  the  neces- 
sary information,  after  filing  his  application. 
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When  were  you  bom?    Give  month,  day  and  year. 

Where  were  you  born  ? 

Have  you  ever  sei-ved  in  the  volunteer  militia?  If  so,  name  the 
regiment  and  company,  and  state  how  long  and  in  what 
capacity  you  served,  and  whether  you  have  been  honor- 
ably discharged,  been  dismissed,  have  resigned  or  been 
asked  to  resign* 

Have  you  ever  been  convicted  of  any  offence  against  the  laws 
of  this  or  any  other  State  or  nation  ?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date, 
place,  your  age  at  the  time,  the  nature  of  the  offence, 
the  penalty,  and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?    If  so,  when,  where,  for  whom  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

In  your  opinion,  what  particular  qualities  should  a  good  fireman 
possess  ? 

Give  your  reasons  for  wishing  to  become  a  member  of  the  fire 
force  of  Boston. 

Third  Subject  : 

1.  Write  in  figures  the  following  number :  — 
Ten  thousand  sixteen  dollars  and  three  cents. 

Write  in  words  the  number  expressed   by  the  following 
figures:—  11,006. 

2.  Add  the  following  column :  —  82,743 .  14 

1,967.42 
3,742.87 
658.45 
1,592.18 
1,898.09 

3.  A  man  paid  82,750  for  a  farm,  8125  for  drainage  and  887.75 

for  repairs ;  he  then  sold  it  for  83,150.50.     What  was 
his  profit  by  the  transaction?     Give  the  work  infuU. 

4.  A  five-dollar  bill  was  given  to  pay  for  16.4  pounds  of  cheese 

at  80.125  per  pound.     What  change  should  the  purchaser 
receive  ?     O^ive  the  work  in  full. 
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5.  How  much  coffee  at  86  cents  a  pound  can  be  bought  for 

$39.72 ?     Give  tlie  work  infiiU. 

6.  What  will  125  pounds  of  sugar  cost  at  &|  cents  a  pound? 

CHve  the  work  in  ftiU, 

■ 

Fourth  Subject : 

*  Questions  relating  to  the  duties  of  a  fireman,  as  prescribed  by 
the  fire  commissioner. 

«  Each  applicant  for  fire  servioe  will  be  examined  upon  the  dnties  of  the  office  for 
which  he  applies,  and  he  is  entitled  to  receive  from  the  commiesioners  a  pamphlet 
containing  tho  necessary  information,  after  filing  his  application. 
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PHYSICAL  EXAMINATION. 


Schedule  B  —  Class  2. 


1,  [Write  your  full  name.]  ,  hereby  declare  Uiat  the 

answers  to  the  following  questions  relating  to  my  personal  and  family 
health,  history,  habits,  and  antecedents,  are  true  to  the  best  of  my  knowl- 
edge and  belief,  and  that  I  am  the  person  described  in  the  following  record 
of  examination. 

What  is  your  occupation? 

Do  you  use  tobacco?  If  so,  In  what  manner,  and  how  much 

do  you  use  in  a  week? 

Do  you  drink  intoxicating  liquors?  If  so,  how  frequently? 

Have  you  any  disease  now? 

What  diseases  have  you  had  during  the  last  seven  years? 

Do  you  know  of  any  hereditary  disease  in  your  family? 

If  your  parents,  brothers,  or  sisters,  or  any  of  them,  are  dead,  of 
what  disease  did  they  die? 

Have  you  ever  had  fits? 

Have  you  ever  had  any  ftacture  or  dislocation? 

Have  you  ever  receiyed  any  injury  to  the  head  or  spine? 

Are  you  subject  to  piles? 

Ilave  you  been  vaccinated? 

Have  you  ever  had  rheumatism? 


o 
a 

I 


Pi 
< 

.O 


Certificate  of  Examining  Surgeon. 


Are  there  waj  Indicatlooa  of  dleeaae  of  the 
orgaiM  of  reepiratioQ  or  their  appendagee? 

Are  there  any  indloatlone  of  diaeaee  of  the 
heart  or  of  the  blood  TeeeeU? 

la  the  eight  good? 

le  the  applicant  color  blind? 

la  the  hearing  good? 

Are  the  function!  of  the  brain  and  nervooa 
■yetem  In  a  healthy  state? 

Haa  the  applicant  varicoee  Telna? 

Haa  the  applicant  hernia? 

* 

la  the  applicant  flat  footed  or  haa  he  any 
other  malformation  or  dlaeaae  of  the  feet? 
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If  tlie  applicant  ha«  had  any  aeriooa  lUneu 
or  Injury,  0tat4i  expremly  what  effect,  if  any, 
U  perceptible  in  the  heart,  Inngt,  kldneya  or 
other  abdominal  organa,  or  the  skin,  eyes, 
ears,  Umbo,  etc. 

Qaa  the  applicant  any  predispoaitlon,  either 
Hereditary  or  acqaired,  to  any  oonetltational 
diiease,  aa  phthiala,  aerofnla,  rhenmatiam? 

*  Does  the  applicant  dlaplay  any  evidenoe 
of  having  or  having  had  ayphiUa? 

•  Byphmtlc  taint  or  ohasity  mnat  be  regarded  as  good  canso  for  rejsetlon. 


Bemarka, 

I  hereby  certify  that  I  have  this  day  carefully  and  thoroughly 
examined  the  above-named  applicant,  and  find  that  he  is 
soand  in  limb  and  body,  is  able-bodied,  of  robust  con- 

stitution, has  good  eyesight  and  good  hearing,  and  in 

my  opinion  is  physioedly  qualified  to  sustain  the  labors  and 

exposures,   and  perform  the  duties  of  a  fireman  in  the  city  of 
Boston,  and  that  the  above  is  a  truthful  record  of  the  examination. 


190  . 


Asst.  City  Physician, 
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Examination  in  Devblophent  and  Strength. 
Applicant  for  Fireman  of  Boston, 


a 

m 

The  stature  shall  not  be  below  6  feet  5  loehes,  In 

if 

to 

■s 

bare  feet,  nor  the  weight  below  135  pounds,  naked. 

|B 

s, 

^ 

£ 

All  measurements  shall  be  made  on  the  bare  body. 

The  examiner  is  called  npon  to  pay  special  atlen> 
Uon  to  the  annexed  schedules  in  determmlng  the  fit- 
ness of  the  applicant. 

Age,       weight. 

■ 

Height,       ft.        in. 

CIRCL'MFRRRNCB 

Bitting  height,  ft.  in. 

HEIGRT.          OF  CHBOT. 

Feet.  Inches.      Inches. 
5         6               32 

HKIQHT.         XIK.  WUOBT. 

Feet  Inches.       Pounds. 
5          5               135 

(A. 

Girth,  waist,  .    {  B. 

ic. 

5 

4 

5         6               9214 
5         7                33 

6          6               135 
5          7               135 

2 

5         1^            23^ 

5          1^            188 

5         8                84 

5          8               140 

Girth,  chest,  .    )  «* 

1 

5         0                U}{ 

5          9               145 

f  D. 

2 

5       10                35 
5       11                853^ 

5        10               160 
5        11               155 

Glrth,chestfull,  Jg- 

1 
2 

6         -                36 
6         1                36>^ 
6         2                37 

6          -               160 
6          1               165 
6          2               170 

A. 
Depth  of  chest,    B. 

C. 

1 
2 
3 

5 
4 

1 

6         8                87K 
6         4                38 

6          8               175 
6          4               180 

Depth  of  abdo-(Q' 
men,                    (,; 

•5  • 

am 

«2 
g 

o 

1.1  ' 

i 

9 

• 

9 

Girth,  R.  thigh,  .    . 

1 
1 

5H 

00 

&] 

^ 

£ 

Girth,  L.  thigh,  .    . 

Capacity  of  lungs. 
Strength  of  lungs. 
Strength  of  bade,  .... 

3 
2 

Girth,  R.  calf, .    .    . 

1 

8 

Strength  of  legs 

4 

Girth,  L.  calf, .    .    . 

1 

TT 

Strength  of  upper  arm,  p '  . 

6 

Girth,  R.  upper  arm, 

1 

Strength   of   forearm,  ^*  . 

8 

Girth,  L.  upper  arm. 

1 

Pectorals 

1 

Traction  pull. 
Dumb  bells,  . 

8 

GlrUi,  R.  forearm,  . 

1 

8 

Abdominal  muscles. 

8 

Girth,  L.  forearm,   . 

1 

Adductors,    . 
Ladder,  .... 

1 
5 

Muscular  condition. 

4 

Rope,      .... 

4 
5 

Agfllty 

'■ 

45 

Development,  .... 

Strength 

Percent. 

Weight. 

Product. 

Development, 

1 

Strength, 

2 

3 

General  physical  condition, 

.        ■ 

B^emjarlzs. 

I  hereby  certify  that  I  have  this  day  of  ,  190  , 

carefully  and  thoroughly  examined  the  above-named  applicant,  and 
that  the  above  is  a  truthful  record  of  such  examination. 

Physical  Examiner 
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Schedule  B  —  Class  3. 

Police  of  Cities  other  than  Boston, 
First  Subject : 

Copying  a  priDted  statement,  thus  showing  handwriting  and 
accuracy  in  copying. 

Second  Subject : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  as  a 
whole  under  two  heads,  —  Experience,  and  Clearness 
AND  Correctness  op  Statement.  Any  false  statement 
made  by  the  applicant  in  answering  these  questions  will  be 
regarded  as  good  cause  for  excluding  him  from  the  eligible 
listy  or  for  removal  or  discharge  during  probation  or 
thereafter. 

Write  a  letter  to  the  mayor  of  the  city,  giving  as  complete  an 
account  as  possible  of  your  school  experience ;  also  of 
the  occupations  in  which  you  have  been  engaged  since 
you  began  to  earn  your  own  living,  the  firm  or  corpora- 
tion by  whom  employed,  and  the  length  of  time  at  each 
service. 

Have  you  ever  done  police  duty  in  any  capacity,  or  been  em- 
ployed in  any  public  office?  If  so,  state  when,  where, 
how  long,  whether  you  were  ever  discharged  for  cause,  or 
requested  to  resign;  and  whether,  while  in  office,  you 
were  ever  complained  of  for  violation  of  the  rules  of  the 
office,  or  for  any  conduct  unbecoming  an  officer ;  and,  if 
such  complaint  was  made,  what  action  was  taken  thereon. 

Have  you  ever  had  any  experience  which,  in  your  opinion,  par- 
ticularly fits  you  for  the  police  service?  If  so,  state  the 
same  fully. 

When  were  you  born  ?     Give  month,  day  and  year. 

Where  were  you  born  ? 

Have  you  ever  served  in  the  volunteer  militia?  If  so,  name 
the  regiment  and  company,  and  state  how  long  and  in 
what  capacity  you  ser\'ed,  and  whether  you  have  been 
honorably  dischai^ed,  been  dismissed,  have  resigned  or 
been  asked  to  resign. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws 
of  this  or  any  other  State  or  nation?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date,  place, 
your  age  at  the  time,  the  nature  of  the  offence,  the  pen- 
alty, and  all  other  facts  relating  thereto. 
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Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender? If  so,  when,  where,  for  whom  and  for  how 
long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state  how 
long  you  have  abstained. 

In  your  opinion,  what  particular  qualities  should  a  good  police- 
man possess? 

Give  your  reasons  for  wishing  to  become  a  member  of  the  police 
force. 


Third  Subject : 

1.  Write  in  figures  the  following  number :  — 
Twenty  thousand  six  hundred  five. 

Write  in  words  the   number  expressed  by  the   following 
figures: —  6,010 

2.  Add  the  following  column :  — 

$287.54 
195.87 
349.63 
101.25 
246.80 
328.42 
8.    If  a  man's  yearly  income  is  81,200,  and  he  spends  $20  a 
week,  how  much  can  he  save  in  one  year?    Give  the  work 
in  full. 

4.  How  many  hogs  can  be  bought  for  81,076.25,  if  each  hog 

cost  85.25?     Give  the  toork  in  full. 

5.  What  will  8$  pounds  of  tea  cost  at  66  cents  a  pound? 

Give  the  work  in  full. 

6.  How  many  quarts  of  milk,  at  7  cents  a  quart,  will  pay  for 

35  pounds  of  sugar  at  5  cents  a  pound  ?     Give  tJie  work 
in  fuU. 

Fourth  Subject : 

*  Questions  relating  to  the  duties  of  a  police  ofiScer,  definitions 

of  crimes,  descriptions  of  legal  papers,   statutory  law, 
etc. 

*  Each  applicant  for  police  service  in  any  city  will  be  examined  upon  definitions 
of  crimes,  descriptions  of  legal  papers,  and  the  duties  of  the  office  for  which  he 
applies,  and  he  is  entitled  to  receive  from  the  Board  of  Examiners  a  pamphlet  con- 
taining the  necessary  information,  after  filing  his  application. 
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PHYSICAL  EXAMINATION. 


Schedule  B  —  Class  3. 

I,  [Write  your  fall  o«m«.]  ,  hereby  declare  that  the 

answers  to  the  following  questions  relating  to  my  personal  and  family 
health,  history,  habits  and  antecedents,  are  true  to  the  best  of  my  knowl- 
edge and  belief,  and  that  I  am  the  person  described  in  the  following  record 
of  examination. 

What  is  your  occupation? 

Do  yon  use  tobacco?  If  so,  in  what  manner,  and  how  much 

do  you  nse  in  a  week? 

Do  yon  drink  intoxicating  liquors?  If  so,  how  frequently? 

Have  you  any  disease  now? 

What  diseases  have  you  had  during  the  last  seven  years? 

Do  you  know  of  any  hereditary  disease  in  your  family? 

If  your  parents,  brothers,  or  sisters,  or  any  of  them,  are  dead,  of 
what  disease  did  they  die? 

Have  you  ever  had  any  fracture  or  dislocation? 

Have  you  ever  received  any  injury  to  the  head  or  spine? 
g;        Are  you'subject  to  piles? 
'^        Have  you  been  vaccinated? 
g         Have  you  ever  had  rheumatism? 


o 

8 
1 


CertificcUe  of  Examining  Surgeon. 


*  Olrcnmference  of  chMt  after  forced  expiration. 


;  after  full  iQsptration, 


Are  there  any  tndteatlone  of  dlaeawe  of  the 
organs  of  respiration  or  their  appendages? 

Are  there  any  iodtoations  of  disease  of  the 
heart  or  of  the  blood  Teasels? 

Is  the  sight  good? 

Is  the  applicant  color  blind? 

Is  the  hearing  good  ? 

Has  the  'applicant  ▼arioose  veins  or  vari. 
eocele? 

Has  the  applicant  hernia? 

Is  the  applicant  flat-footed  or  has  he  any 
other  malformation  or  disease  of  the  feet? 

*  There  shonld  be  a  difference  of  two  Inches  at  least  at  forced  expiration  and  on  fall 
inspiration. 
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Haa  theapplioant  anv  predlapoaltlon,  either 
hereditary  or  acqulrea,  to  any  conatttntional 
dlaeaae,  aa  phthlala,  aerofola,  rheanmtlaiii? 


*  I>oee  the  applicant  display  any  evidence 
of  having  or  having  had  ayphllla? 


*  Syphilitic  taint  or  obesity  must  be  regarded  aa  good  eanae  for  rejection. 

The  applicant  must  be  at  least  5  feet  7  inches  in  height,  in  bare 
feet,  and  weigh  at  least  135  pounds,  without  clothing. 

« 

Remarks. 


I  hereby  certify  that  I  have  this  day  examined 
and  find  that  he  is,  by  actual  test,  feet  inches  in 

height,  in  bare  feet,  and  weighs  pounds  without  clothing, 

and  that  he  is  of  a  robust  constitution,  and,  in  my  opinion, 

is  physically  qualified  to  perform  the  duties  of  a  police- 

man in  the  city  of 

,  City  Physician, 
190     . 


Schedule  B  —  Class  3. 
District  Police,  —  Inspection  DepartmerU, 

First  Subject : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  under 
two  heads,  —  Experience  and  Clearness  and  Cor- 
rectness OP  Statement.  Any  false  statement  made  by 
the  applicant  in  answering  these  questions  will  he  regarded 
as  good  cause  for  excluding  him  from  the  eligible  list^  or 
for  removal  or  discharge  during  probation  or  thereafter. 

What  is  your  trade  or  occupation? 

Where  and  under  whom  did  you  learn  your  trade  or  occupation  ? 

At  what  kind  of  work  are  you  now  employed,  who  is  your  em- 
ployer, and  how  long  have  you  been  so  employed  ? 

If  you  are  not  at  work  now,  state  where  and  by  whom  you  were 
employed  last,  the  kind  of  work,  and  why  you  left  that 
work. 
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Have  joa  followed  more  thaa  one  trade  or  occupation?  If  so, 
state  what  trades  or  occupations  you  have  followed  other 
than  the  one  you  have  already  mentioned. 

If  there  is  anything  else  in  your  experience  which  may  tend  to 
show  your  fitness  for  the  position  of  Inspector  in  the 
District  Police  Force,  state  the  same  fully. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws  of 
this  or  any  other  State  or  nation?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date,  place, 
your  age  at  the  time,  the  nature  of  the  offence,  the 
penalty,  and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?   If  so,  when,  where,  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind  ? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

Second  Subject: 
Copying  printed  matter,  thus  showing  handwriting  and  accuracy 
in  copying. 

Third  Subject: 

1.  Write  in  figures  the  following  number :  — 
Fifteen  million  four  thousand  fifty-one. 

Write  in  words  the  number  expressed  by  the  following 
figures:—  6,201,504 

2.  Add  the  following  column  of  figures :  —  131 ,042 

275,634 
187,965 
98,325 
346,424 
764,326 
8.     Add  together  2f^^,  4j,  3^.     GHve  the  work  in  fuU^  using  the 
lowest  common  denominator.     Give  the  answer  in  mixed 
numbers. 
Multiply  25^  by  3^.     Give  the  work  in  fvU. 

4.  Add  together  201.23,  36.5  and  .693;  divide  the  sum  by  4, 

and  subtract  18.59896  from  the  product.     Give  the  work 
in  full. 

5.  How  many  square  yards  are  there  in  a  plot  of  ground  165 

feet  long  and  150  feet  wide?     Give  the  work  in  fall. 

6.  How  many  cubic  feet  will  there  be  in  a  tank  16  feet  3 

inches  long,  9  feet  6  inches  wide  and  6  feet  deep  ?     Give 
the  work  in  full* 
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FouHh  Subject: 
Questions  on  the  following  subjects:  Ventilation,  sanitary 
plumbing,  guarding  machinery,  safety  devices  on  eleva- 
tors, modes  of  egress  in  case  of  fire,  devices  and 
appliances  for  extinguishing  fire,  employment  of  women 
and  children. 


Schedule  B  —  Class  8. 

Detective  Force  of  District  Police. 
First  Subject : 

Write  a  letter,  addressed  to  the  Civil  Service  Commissioners, 

stating  in  detail  what  has  been  your  experience.     If  you 

have  had  any  practical  experience  in  the  duties  of  the 

office  for  which  you  apply,  or  of  any  similar  office,  state 

when,  where,  for  how  long  and  under  whom  you  had  it. 

Sign  the  letter  with  your  number^  not  your  name* 

Second  Subject : 

1 .  Write  in  figures  the  following  number :  — 
Fifteen  thousand  seven  hundred  one. 

Write  in  words  the  number  expressed  by  the  following  fig- 
ures:— 10,010 

2.  Add  the  following  column  of  figures :  —  26,954 

17,683 
10,857 
18,642 
25,395 
32,963 

3.  If  a  man  should  buy  a  lot  of  land  for  $20,000,  and  sell  it 

for  $18,775,  how  much  would  he  lose  by  the  transaction? 
Oive  the  work  in  fuU, 

4.  If  35  hogs  cost  $394.45,  what  is  the  cost  of  each  hog? 

Oive  the  work  in  full. 

5.  When  eggs  cost  35  cents  a  dozen,  what  is  the  cost  of  648 

eggs  ?    Oive  the  work  in  fuU* 

6.  What  will  45  pounds  of  sugar  cost  at  8|  cents  a  pound? 

Oive  the  work  in  fuU. 

Third  Subject : 
Copying  printed  matter,  thus  showing  handwriting  and  accuracy 
in  copying. 

Fourth  Subject : 
Questions  relating  to  crimes,  criminal  proicesses,  legal  papers  and 
methods  of  procedure  which  officera  must  know  about  in 
the  prosecution  of  criminal  cases. 
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PHYSICAL    EXAMINATION. 

Schedule  B  —  Class  3. 
I,  f  Write  your  fuU  nun*.]  ,  hereby  declare  that  the 

answers  to  the  following  questions  relating  to  my  personal  and  fkmily 
health,  history,  habits,  and  antecedents,  are  true  to  the  best  of  my  knowl- 
edge and  belief,  and  that  I  am  the  person  described  in  the  following  record 
of  examination. 

What  is  your  occupation  P 

Do  you  use  tobacco  P  If  so,  in  what  manner,  and  how  much 

do  you  use  in  a  week  P 

Do  you  drink  intoxicating  liquors  P  If  so,  how  frequently  P 

Have  you  any  disease  now  P 

What  diseases  have  you  had  during  the  last  seven  years  P 
5-g  j  Do  you  know  of  any  hereditary  disease  in  your  family  P 
Sl   '  If  your  parents,  brothers,  or  sisters,  or  any  of  them  are  dead,  of 
what  disease  did  they  die  P 

Have  you  ever  had  any  fracture  or  dislocation  P 

Have  you  ever  received  any  injury  to  the  head  or  spine  P 

Are  you  subject  to  piles  P 

Have  you  been  vaccinated  P 

Have  you  ever  had  rheumatism  P 


S 


9 

o 
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*  dronmferoiice  of  chest  after  foroed  explntion,  ;  after  fall  IniplratloD, 


Are  tbere  any  Indioatioiie  of  dleeaae  of  the 
organs  of  respiration  or  their  appendages? 

Are  there  any  Indications  of  disease  of  the 
heart  or  of  the  blood  Tessels? 

Is  the  sight  good? 

Is  the  applicant  color  blind? 

Is  the  hearing  good? 

Has  the  applicant  varicose  veins  or  yari^ 
eocele? 

Has  the  applicant  hernia? 


Is  the  applicant  flat  footed  or  has  he  any 
other  malformation  or  disease  of  the  feet? 

Has  the  applicant  anv  predisposition,  either 
hereditary  or  aoqulrea ,  to  any  constltntlonal 
disease,  as  phthisis,  scrofula,  rhenmatlsm? 


t  Does  Uie  applicant  dlsplav  any  evidence 
of  having  or  having  had  syphUls? 


*  There  should  be  a  difference  of  two  Inches  at  least  at  foreed  expiration  and  on  foil 
Inspiration, 
t  ByphlUtle  taint  or  obealty  most  be  regarded  as  good  cause  for  rejection. 
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The  applicant  must  be  at  least  5  feet  7  iDches  in  height,  in  bare 
feet,  and  weigh  at  least  135  pounds,  without  clothing. 

Remarks. 


I  hereby  certify  that  I  have  this  day  examined 
and  find  that  he  is,  by  actual  test,         feet  inches  in  height,  in 

bare  feet,  and  weighs        pounds  without  clothing,  and  that  he  is 
of  a  robust  constitution,  and,  in  my  opinion,  is        physically 
qualified  to  perform  the  duties  of  a  district  police  officer. 

Meduxd  Examiner^ 

District. 
190     .  County. 

Schedule  B  —  Class  4. 

Police  Force  of  Boston. 
First  Subject : 

Copying  a  printed  statement,  thus  showing  handwriting  and 

accuracy  in  copying. 

Second  Subject  : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  as  a 
whole  under  two  heads,  —  Experience  and  Clearness 
AND  Correctness  of  Statement.  Any  false  statement 
made  by  the  applicant  in  answering  these  questions  wiU  be  re- 
garded 05  good  cause  for  excluding  him  from  the  eligible  list^ 
or  for  removal  or  discharge  during  probaJtion  or  thereafter s 

Write  a  letter  to  the  mayor  of  Boston,  giving  as  complete  an 
account  as  possible  of  your  school  experience ;  also  of 
the  various  occupations  in  which  you  have  been  engaged 
since  you  began  to  earn  your  own  living,  the  firm  or  cor- 
poration by  whom  employed,  and  the  length  of  time  at 
each  service. 

Have  you  ever  done  police  duty  in  any  capacity,  or  been  em- 
ployed in  any  public  office?  If  so,  state  when,  where, 
how  long,  whether  you  were  ever  discharged  for  cause,  or 
requested  to  resign ;  and  whether,  while  in  office,  you 
were  ever  complained  of  for  violation  of  the  rules  of  the 
office,  or  for  any  conduct  unbecoming  an  officer ;  and,  if 
such  complaint  was  made,  what  action  was  taken  thereon. 

Have  you  ever  had  any  experience  which,  in  your  opinion,  par- 
ticularly fits  you  for  the  police  service  ?  If  so,  state  thq 
same  fully. 
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When  were  you  born?     Give  month,  day  and  year. 

Where  were  you  born  ? 

Have  you  ever  served  in  the  volunteer  militia?  If  so,  name  the 
regiment  and  company,  and  state  how  long  and  in  what 
capacity  you  served,  and  whether  you  have  been  honor- 
ably discharged,  been  dismissed,  have  resigned  or  been 
asked  to  resign. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws 
of  this  or  any  other  State  or  nation?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date, 
place,  your  age  at  the  time,  the  nature  of  the  offence, 
the  penalty  and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?    If  so,  when,  where,  for  whom  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind  ? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

In  your  opinion,  what  particular  qualities  should  a  good  police- 
man possess? 

Give  your  reasons  for  wishing  to  become  a  member  of  the  police 
force  of  Boston. 

Third  Subject : 

1.  Write  in  figures  the  following  amount :  — 
Ten  thousand  five  dollars  and  two  cents. 

Write  in  woixls  the  number  expressed  by  the  following 
figures :  —  9,002 

2.  Add  the  following  column :  — 

$1,865.43 
3,459.12 
1,865.42 
999.85 
2,394.12 
1,164.10 

8.  A  man  paid  $4,162.50  for  a  farm,  $137.50  for  drainage  and 
8250.75  for  repairs;  he  then  sold  it  for  $4,850.50. 
What  was  his  profit  by  the  transaction  ?  Give  the  tuark 
in  fall. 
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4.  A  ten-dollar  bill  was  given  to  pay  for  18.4  pounds  of  coffee 

at  $0,325  per  pound.    What  change  should  the,  purchaser 
receive  ?     Give  the  work  in  full, 

5.  How  much  coffee  at  39  cents  a  pound  can  be  bought  for 

$27.56  ?     Give  the  work  in  full. 

6.  What  will  220  pounds  of  sugar  cost  at  7|  cents  a  pound? 

Give  the  work  in  full. 

Fourth  Subject : 

*  Questions  relating  to  the  duties  of  a  policeman,  as  prescribed 

by  the  Board  of  Police. 

*  Each  applicant  for  police  service  wlU  be  examined  upon  definitions  of  crimes, 
descriptions  of  legal  papers,  and  the  duties  of  the  office  for  which  he  applies,  and  he 
is  entitled  to  receive  from  the  commissioners  a  pamphlet  containing  the  necessary 
information,  after  filing  his  application. 
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PHYSICAL  EXAMINATION. 


Schedule  B  —  Class  4. 


I,  [Writ©  yonr  full  name.]  ,  hereby  decl&re  that  the 

answers  to  the  following  questions  relating  to  my  personal  and  family 
health,  history,  habits,  and  antecedents,  are  true  to  the  best  of  my  knowl- 
edge and  belief,  and  that  I  am  the  person  described  in  the  following  record 
of  examination. 

What  is  your  occupation? 

Do  yon  use  tobacco?  If  so,  in  what  manner,  and  how  much 

do  you  use  in  a  week? 

Do  you  drink  intoxicating  liquors?  If  so,  how  frequently? 

Have  you  any  disease  now? 

What  diseases  have  you  had  during  the  last  seven  years? 

Do  yon  know  of  any  hereditary  disease  in  your  family? 

If  your  parents,  brothers,  or  sisters,  or  any  of  them,  are  dead,  of 
what  disease  did  they  die? 

Have  you  ever  had  fits? 

Have  you  ever  had  any  f^actcire  or  dislocation? 

Have  you  ever  received  any  injury  to  the  head  or  spine? 

Are  you  subject  to  piles? 

Have  you  been  vaccinated? 

Have  you  ever  had  rheumatism? 


o 

a 
o 
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Are  there  any  lodlcatloDS  of  dieease  of  the 
orgaiu  of  resplnillon  or  their  appcndagee? 

Are  there  anv  indlcatloDs  of  diaeaae  of  th^ 
heart  or  of  the  blood  veeeela? 

le  the  sight  good? 

Is  the  applicant  color  blind? 

Is  the  hearing  good? 

Are  the  fanctlooa  of  the  brain  and  nervous 
system  in  a  healthy  state? 

Has  the  applicant  varleoee  yelns? 

Has  the  applicant  hernia? 

Is  the  applicant  flat  footed  or  has  he  any 
other  malformation  or  disease  of  the  feet? 
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If  the  a[i)plicaDt  has  had  any  Berloua  llloesa 
or  injuty,  etato  expreaaly  what  effect,  if  any, 
is  perceptible  in  the  heart,  lann,  kidneyB  or 
other  abdominal  organe,  or  the  skin,  eyes, 
ears,  limbs,  etc. 


Has  the  applicant  an V  predisposition,  either 
hereditary  or  acquired,  to  any  coosiitutionai 
disease,  as  phthisis,  scrofula,  rheumatism  ? 


*  Does  the  applicant  display  any  evidence 
of  having  or  having  had  syphilis? 


*  Syphilitic  taint  or  obesity  mnst  be  regarded  aa-good  oraee  for  rejeotlon. 

Remarks. 

I  hereby  certify  that  I  have  this  day  carefully  and  thoroughly 
examined  the  above-named  applicant,  and  find  that  he  is 
sound  in  limb  and  body,  is  able-bodied,  of  robust  con- 

stitution, has  good  eyesight  and  good  hearing,  and  in 

my  opinion  is  physically  qualified  to  sustain  the  labors  and 

exposures,  and  perform  the  duties  of  a  policeman  in  the  city  of 
Boston,  and  that  the  above  is  a  truthful  record  of  the  examination. 


190 


Asst.  Oily  Physician. 
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Examination  in  Deyelopicent  and  Strength. 
Applicant  for  Policeman  of  Boston. 


2  , 

9  J 

®  s 


a 
o 

O 

u 


mm* 


s 


Age,       weight, 

Height,       ft.       In 

Bitting  height,  ft.  in. 

(A. 
Girth,  waist,  .    <  B. 

ic. 

Girth,  cheet,  .    j^' 

Glrth,eheBtfall,  |g' 

(A. 

I>epth  of  chest,  <  B. 

(O. 

Depth  of  ahdo-l^' 
men,  |  ^  ; 

Girth,  R.  thigh,  .  . 
Girth,  L.  thigh,  .  . 
Girth,  R.  calf  .  .  . 
Girth,  L.  calf, .  .  . 
Girth,  R.  upper  arm, 
Girth,  L.  upper  arm. 
Girth,  R.  forearm,  . 
Girth,  L.  forearm,  . 
Mnseiilar  eondltlon. 


5 
4 

2 

1 
2 

1 
2 

1 
2 
3 

5 

4 
1 

1 

1 

1 

1 

1 

1 

1 

1 

4 


The  stature  shall  not  be  below  5  feet  8  inches,  in  bare 
feet,  nor  the  weight  below  140  pounds,  naked. 

All  measurements  shall  be  made  on  the  bare  body. 

The  examiner  is  called  upon  to  pay  special  attention 
to  the  annexed  schedules  In  determining  the  fitness  of 
the  applicant. 


CIRCDMFEIIBKCB 


HBIOHT. 

Feet.  Inches. 
6  8 


Development,  • 


6 
5 
6 

8 
6 
6 
6 
6 


9 
10 
11 

1 
2 
8 
4 


or  CHKST. 

Inches. 
84 

86 

86H 
30 

87 

87>tf 

38 


HEIOKT. 

Feet.  Inches. 
6  8 


6 
6 
6 
6 
6 
8 
6 
8 


0 
10 
11 

1 
2 

8 

4 


WBIGRT. 

Founds. 
140 
145 
150 
156 
160 
105 
170 
176 
180 


4>  8 
00 


a 

« 

O 

%m 
9 


H. 


Capacity  of  lungs. 
Strength  of  lungs. 
Strength  of  back. 
Strength  of  legs, . 

Strength  of  upper  arm,  p ' 

Strength  of  forearm,  ?' 

Pectorals, 
Traction  pull,      . 
Dumb. bells, . 
Abdominal  museles, 
Adductors,   .       • 
AgiUty,.       .       . 


Strength, 


-& 
I 


9 


8 
2 
8 

4 


1 
8 
8 
8 
1 
4 
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Percent. 

Weight. 

Product. 

Development, 

1 

Strength,         •       .       . 

2 

3 

€heneral  physical  condition. 

• 

Remarks, 
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I  hereby  certify  that  I  have  this  day  of 

caref  ally  and  thoroughly  examined  the  above-named  applicant,  and 
that  the  above  is  a  tru^ful  record  of  such  examination. 

Physical  Examiner. 
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Schedule  B  —  Class  5. 

Draw-tender  of  Bridges, 
First  Subject: 

The  answers  to  the  questions  on  this  sheet  will  be  marked  tinder 
the  head  Experience.  Any  false  statement  made  by  the 
applicant  in  answering  these  questions  will  be  regarded  as 
good  cause  for  excluding  him  from  the  eligible  listj  or  for 
removal  or  discharge  daring  probation  or  tJiereafter. 

What  is  your  trade  or  occupation  ? 

Where  and  under  whom  did  you  learn  your  trade  or  occupation? 

How  long  have  you  followed  that  trade  or  occupation  ? 

At  what  kind  of  work  are  you  now  employed,  who  is  your  em- 
ployer, and  how  long  have  you  been  so  employed  ? 

If  you  are  not  at  work  now,  state  where  and  by  whoifl  you  were 
employed  last,  the  kind  of  work,  and  why  you  left  that 
work. 

Have  you  followed  more  than  one  trade  or  occupation?  If  so, 
state  what  trades  or  occupations  you  have  followed  other 
than  the  one  you  have  already  mentioned. 

Have  you  ever  been  a  draw-tender  or  assistant  draw-tender  ?  If 
so,  state  when,  where,  for  how  long,  and,  if  you  have 
left  the  position,  why  you  left  it. 

Have  you  ever  had  charge  of  men  ?  If  so,  state  fully  how  many, 
where,  when,  for  how  long  and  in  what  kind  of  work. 

Have  you  had  any  other  experience  which,  in  your  opinion,  fits 
you  for  the  position  you  seek?  If  so,  state  the  same 
fully. 

Can  you  pull  and  manage  a  row-boat? 

Are  you  an  expert  swimmer? 

Do  you  hold  a  State  license  as  an  engineer?  If  so,  what  is  the 
date  of  it? 

Have  you  ever  been  convicted  of  any  offence  against  the  laws  of 
this  or  any  other  State  or  nation?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date,  place, 
your  age  at  the  time,  the  nature  of  the  offence,  the  pen- 
alty, and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?   If  so,  when,  where  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind? 
If  so,  state  fully  and  definitely  what  your  habits  ai*e  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state  how 
long  you  have  abstained. 

What  is  the  date  of  your  birth? 

Where  were  you  bom? 
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Second  Subject : 

1 .  Write  in  figures  the  following  namber :  — 

One  thousand  five  hundred  and  sixty-three  dollars  and  four- 
teen cents. 

2.  Write  in  words  the   number  expressed   by  the   following 

figures :  —  14,368 

8.     Add  the  following  column  of  figures  :  —   1 ,792 

8,467 
1,823 
8,119 
427 
2,236 

4.    From  21,815  subtract  1 9 ,6 78 .     Give  the  work  in  fuU. 

6,     Divide  4,968  by  23.     Oive  the  work  infuU. 

6.     Multiply  726  by  54.     Gfive  the  work  in  full. 

Third  Subject  : 
Questions  relating  to  the  duties  which  draw-tenders  are  called 
upon  to  perform. 


Schedule  B  —  Classes  6  and  7. 

Foremen  and  Inspectors. 
First  Subject  : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  under 
the  head  Experiekcb.  Any  false  statement  made  by  the 
applicant  in  answering  these  questions  wiU  be  regarded  as 
good  cause  for  excluding  him  from  the  eligible  listy  or  for 
rennoval  or  discfiarge  during  probation  or  thereafter. 

What  is  your  trade  or  occupation  ? 

Where  and  under  whom  did  you  learn  your  trade  or  occupation  ? 

At  what  kind  of  work  are  you  now  employed,  who  is  your  em- 
ployer, and  how  long  have  you  been  so  employed  ? 

If  yon  are  not  at  work  now,  state  where,  how  long  and  by  whom 
you  were  employed  last,  the  kind  of  work,  and  why  you 
left  that  work. 

Have  you  followed  more  than  one  trade  or  occupation?  If  so, 
state  what  trades  or  occupations  you  have  followed  other 
than  the  one  you  have  already  mentioned,  and  how  long 
you  worked  at  each. 

IT  there  is  anything  else  in  your  experience  which  may  tend  to 
show  your  fitness  for  the  position  you  seek,  state  the  same 
faUy. 
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Have  you  ever  had  charge  of  men?  If  so,  state  fully  how 
many,  where,  when,  for  how  long  and  in  what  kind  of 
work. 

Have  you  ever  been  foreman  or  sub- foreman  in  chaise?  If  so, 
state  when,  where,  how  long  and  for  whom  you  worked, 
and  the  kind  of  work. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws  of 
this  or  any  other  State  or  nation?     If  so,  make  a  full 
statement  of  the  case,  giving  particular  as  to  date,  place, ' 
your  age  at  the  time,  the  nature  of  the  offence,  the  pen- 
alty, and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?    If  so,  when,  where  and  for  how  long? 

Do  you  ever  di-ink  distilled  or  fermented  liquors  of  any  kind? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

Second  Subject: 

1.  Write  in  figures  the  following  number :  — 

One  thousand  five  hundred  sixty-three. 
Write  in  words  the  number  expressed  by  the  following 
figures:—  12,207 

2.  Add  the  following  column  of  figures :  — 1,748 

876 
1,427 
3,764 
998 
2,507 
8.     Suppose  you  have  under  you  36  men  at  $1.75  per  day;  a 
rain-storm  prevents  them  from  working  the  last  half  day. 
What  will  be  the  amount  of  their  pay  for  that  day? 
Giveihe  work  infuU, 

4.  If  you  have  a  pile  of  10,000  bricks,  and  take  away  7,550  of 

them,  how  many  will  be  left?    Give  tlie  work  in  fall, 

5.  When  stone  is  worth  88  cents  a  yard,  how  many  yards  can 

be  bought  for  $37.85?    Give  the  work  in  full. 

Third  Subject: 
Foremen  and  inspectors  in  the  water  department. 
Questions  on  trench  work,  pipe-laying,  measurements  and  ma- 
terials. 

Third  Subject: 
Foremen  and  inspectors  in  sewer  department. 
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Qoestions  relating  to  the  dijfferent  kinds  of  sewers,  the  prepara- 
tion and  ase  of  cement  and  other  materials,  and  trench 
work. 

Third  Subject  : 

Foremen  and  inspectors  in  the  department  of  streets,  parks, 
cemeteries  and  public  grounds. 

Questions  on  street,  road  and  sidewalk  building,  cart  measure- 
ment, grade-dtakes,  etc. 

Third  Subject  : 
Foremen  and  inspectors  iu  the  street  cleaning  division. 
Questions  relating  to  cleaning  streets. 

Third  Subject  : 
Foremen  and  inspectors  in  sanitary  division. 
Questions  relating  to  the  handling  of  ashes,  ojffal,  etc. 

Fourth  Subject : 

Foremen  and  inspectors  in  all  the  departments  except  the  street 

cleaning  and  sanitary  departments. 
Questions  on  ledge  work,  and  the  care  and  use  of  explosives. 

Fourth  Subject : 

Foremen  and  inspectors  in  the   street  cleaning  and  sanitary 

divisions. 
Questions  relating  to  the  handling  and  care  of  horses. 

Fifth  Subject  : 

Foremen  and  inspectors  in  the  department  of  streets,  parks, 

cemeteries  and  public  grounds. 
Questions  on  drainage. 


Schedule  B  —  Class  6« 

Sub-foreman  of  Laborers. 
First  Subject : 

State  your  occupation  during  the  past  ten  years,  the  names  and 
residences,  so  far  as  you  remember,  of  your  employers 
during  that  period. 

Have  you  ever  been  foreman  or  sub-foreman  in  charge  ?  If  so, 
state  when,  where,  and  under  whom  you  worked,  and  the 
kind  of  work  in  which  you  were  employed. 

Have  you  ever  had  charge  of  men  ?  If  so,  state  fully  how  many, 
where,  when,  for  how  long  and  in  what  kind  of  work. 

Have  you  ever  done  any  ledge  work,  or  had  the  handling  or  care 
of  explosives  ?  If  so,  state  when,  where  and  for  how  long. 

[On  these  statements  the  applicant  is  marked  for  experience 
only.] 
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Second  Subject : 

1 .  Write  in  figures  the  following :  — 

One  hundred  and  sixty-three  dollars  and  twelve  cents. 

2.  If  you  receive  23  loads  of  gravel  one  day,  34  loads  the 

next,  and  17  loads  the  next,  how  many  loads  will  you 
then  have  in  all?     Give  the  work  in  fuU. 

3.  If  you  have  $45  and  pay  out  $27  for  rent  and  other  expenses, 

how  much  will  you  have  left?     Gtve  the  work  in  full* 

4.  If  a  cubic  yard  of  stone  costs  88  cents,  how  many  yards 

can  be  bought  for  $39.60?     Give  the  work  infulL 

5.  What  wages,  at  $1.75  per  day,  would  be  due  a  laborer,  he 

having  worked  an  entire  week  of  six  days,  except  one 
half  day.     Give  tJie  work  in  full, 

Tfiird  Subject : 
Questions  relating  to  general  work ;  the  use  of  tools,  reading 
grade-stakes,  tallying,  etc. 

Fourth  Subject :     (  Not  obligatory. ) 

Questions  on  ledge  work ;  the  tools  used,  care  and  use  of  explo- 
sives, etc. 

Fourth  Subject : 

Sub-foremen  in  the  sanitary  and  street  cleaning  divisions. 
Questions  relating  to  the  handling  and  care  of  horses. 


Schedule  B  —  Class  7. 

Building  Inspectors. 
First  Subject : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  under 
two  heads,  —  Experience,  and  Clearness  and  Correct- 
ness OF  Statement.  Any  false  stcUements  made  by  the 
applicant  in  answering  these  questions  will  be  regarded  as 
good  cause  for  excluding  him  from  the  eligible  list,  or  for 
removal  or  disdiarge  during  probation  or  thereafter. 

What  is  your  trade  or  occupation  ? 

Where  and  under  whom  did  you  learn  your  trade  or  occupation  ? 

At  what  kind  of  work  ai'e  you  now  employed,  who  is  your  em- 
ployer, and  how  long  have  you  been  so  employed? 

If  you  are  not  at  work  now,  state  where  and  by  whom  you  were  em- 
ployed last,  the  kind  of  work,  and  why  yon  left  that  work. 

Did  your  present  or  last  employer  sign  a  recommendation  for 
you  upon  your  present  application?     If  not,  why  not? 

Have  you  followed  more  than  one  trade  or  occupation  ?  If  so, 
state  what  trades  or  occupations  you  have  followed  other 
than  the  one  you  have  already  mentioned. 
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If  there  is  anything  else  in  your  experience  which  may  tend  to 
show  your  fitness  for  the  position  of  Building  Inspector, 
state  the  same  fully. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws 
of  this  or  any  other  State  or  nation  ?  If  so,  make  a  full 
statement  of  the  case,  giving  particulare  as  to  date, 
place,  your  age  at  the  time,  the  nature  of  the  offence,  the 
penalty,  and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?   If  so,  when,  where,  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind  ? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

Second  Subject : 

Copying  printed  matter,  thus  showing  handwriting  and  accuracy 
in  copying. 

Third  Subject : 
Arithmetic. 

Fourth  Subject: 

Questions  relating  to  brick  and  stone  masonry,  carpentry  and 
iron  work. 

Fifth  Subject : 

Knowledge  of  construction  as  shown  by  drawing  plans  to  scale. 


Schedule  B  —  Class  8. 

Engineers^  Janitors  and  Persons  having  Charge  of  Steam  Boilers 
and  Furnaces  in  the  School  Buildings  m  the  Oity  of  Boston. 

First  Subject: 

The  answers  to  the  questions  on  this  sheet  will  be  marked  under 
the  head  Experience.  Any  false  statement  made  by  the 
applicant  in  answering  these  questions  will  be  regarded  as 
good  cause  for  excluding  him  from  the  eligible  list,  or  for 
removal  or  discharge  during  probation  or  thereafter. 

What  is  your  trade  or  occupation  ? 

Where  and  under  whom  did  you  learn  your  trade  or  occu- 
pation ? 

At  what  kind  of  work  are  you  now  employed,  who  is  your  em- 
ployer, and  how  long  have  you  been  so  employed  ? 

If  you  are  not  at  work  now,  state  where  and  by  whom  you  were 
employed  last,  the  kind  of  work,  and  why  you  left  that 
work. 
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Have  you  followed  more  than  one  trade  or  occupation  ?  If  so, 
state  what  trades  or  occupations  you  have  followed  other 
than  the  one  you  have  already  mentioned. 

If  there  is  anything  else  in  your  experience  which  may  tend  to 
show  your  fitness  for  the  position  you  seek,  state  the 
same  fully. 

When  were  you  born? 

Where  were  you  born  ? 

Have  you  ever  had  the  charge  or  care  of  any  building,  public  or 
private?  If  so,  state  the  kind  of  building,  its  size,  where 
located,  and  how  long  you  had  the  charge  or  care  of  it. 

Have  you  had  any  experience  in  taking  care  of  furnaces  or  heat- 
ing apparatus?  If  so,  state  when  and  where,  the  kind 
of  building  heated,  how  long  you  were  so  employed,  and 
what  kind  of  heating  apparatus  was  used. 

Do  you  now  hold  a  State  license  as  an  engineer  or  fireman  ?  If 
so,  give  class  and  date  of  license. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws  of 
this  or  any  other  State  or  nation  ?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date,  place, 
your  age  at  the  time,  the  nature  of  the  offence,  the  pen- 
alty, and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?    If  so,  when,  where,  and  for  how  long? 

Do  you  ever  drink  distilled  or  fermented  liquors  of  any  kind  ? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

Second  Svbject : 

Arithmetic :  Six  questions,  including  addition,  subtraction,  mul- 
tiplication, division,  and  the  reading  and  writing  of 
numbers. 

Tliird  Sxibject : 
Copying   a  printed  statement,  thus  showing  handwriting  and 
accuracy  in  copying. 

Fourth  Subject : 

Questions  relating  to  the  care  and  handling  of  furnaces,  gas, 
water  supply,  etc.,  ventilation  and  sanitary  matters. 

[Each  applicant  for  appointment  to  a  position  as  engineer  is 
required  to  exhibit  a  license  from  a  State  Inspector  of  Steam 
Boilers.] 

[Each  applicant  for  appointment  to  a  position  as  janitor  of  a 
school  building  where  steam  heat  is  used  will  be  required  to  ex- 
hibit a  license  from  a  State  Inspector  of  Steam  Boilers.] 


EXAMINATION  PAPERS.  141 


Schedule  B  —  Class  9. 

The  Fire  Service  of  Cities  other  than  Boston. 

This  examination  is  similar  to  that  of  Schedule  B,  Class  2,  — 
the  fire  service  of  Boston. 


Schedule  B  —  Class  10. 

Truant  Officers  of  Boston. 

First  Subject : 

Copying  printed  statement. 
Spelling. 

Second  Subject : 

The  answers  to  the  questions  on  this  sheet  will  be  marked  as  a 
whole  under  two  heads,  —  Experience  and  Clearness 
AND  Correctness  of  Statement.  Any  false  statement 
made  by  the  applicant  in  answering  these  questions  will  be 
regarded  as  good  cause  for  excluding  him  from  the  eligible 
list,  or  for  removal  or  discJiarge  during  probation  or 
thereafter. 

State  how  long  you  have  resided  in  this  city,  and  what  your 
occupation  has  been  since  you  began  to  earn  your  living. 

If  you  have  had  any  practical  experience  in  the  duties  of  the 
office  for  which  you  apply,  or  of  any  similar  office,  state 
when,  where,  for  how  long  and  under  whom  you  had  it. 

State  also  any  experience  you  have  had  in  the  superintendence 
of  others,  either  in  public  or  private  business. 

If  you  are  familiar  with  any  foreign  language,  state  what  lan- 
guage it  is,  and  whether  you  can  read,  write  and  speak  it. 

Write  not  less  than  ten  lines.     Do  not  sign  your  yiame. 

Hf^ve  you  ever  been  employed  as  a  public  officer?  If  so,  state 
what  office  you  held,  when,  where,  how  long  you  served, 
whether  you  were  ever  discharged  for  cause,  or  requested 
to  resign ;  and  whether,  while  in  office,  you  were  ever 
complained  of  for  violation  of  the  rules  of  the  office,  or 
for  any  conduct  unbecoming  an  officer;  and,  if  such 
complaint  was  made,  what  action  was  taken  thereon. 

Where  were  you  born  ?    Give  month,  day  and  year. 

Have  you  ever  served  in  the  army  or  navy  of  the  United  States, 
either  in  time  of  peace  or  war?  If  so,  how  long  did  you 
serve  and  in  what  capacity,  and  did  you  receive  an  hon- 
orable discharge  therefrom? 
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Have  you  ever  served  in  the  volunteer  militia?  If  bo,  name 
the  regiment  and  company,  and  state  how  long  and  in 
what  capacity  you  served,  and  whether  you  have  been 
honorably  discharged,  been  dismissed,  have  resigned  or 
been  asked  to  resign. 

Have  you  ever  had  the  handling  of  men,  either  in  public  office 
or  private  employment?  If  so,  state  how  many  and  in 
what  kind  of  work. 

Have  you  ever  been  convicted  of  any  offence  against  the  laws 
of  this  or  any  other  State  or  nation?  If  so,  make  a  full 
statement  of  the  case,  giving  particulars  as  to  date, 
place,  your  age  at  the  time,  the  nature  of  the  offence,  the 
penalty,  and  all  other  facts  relating  thereto. 

Have  you  ever  been  a  dealer  in  intoxicating  liquors,  or  a  bar- 
tender?    If  so,  when,  where,  and  for  how  long? 

Do  you  ever  drink  distilled  or  f eimented  liquors  of  any  kind  ? 
If  so,  state  fully  and  definitely  what  your  habits  are  in 
such  use  of  them.  If  you  are  a  total  abstainer,  state 
how  long  you  have  abstained. 

What  particular  qualities  should  a  man  possess  in  order  that  he 
may  become  an  efficient  truant  officer? 

Thii'd  Subject : 
Arithmetic,  including  addition,  subtraction,  multiplication  and 
common  fractions. 

Fourth  Subject: 
Letter  writing. 

Note.    Applicants  for  positions  as  truant  officers  are  also  re- 
quired to  undergo  a  physical  examination. 


Schedule  B  —  Class  11. 

« 
Janitors  of  School  Buildings  in  Cities  oilier  than  BostOfu 

An  examination  similar  to  that  given  for  Schedule  B,  Class  8. 


Schedule  B  —  Class  13. 

Divisions  of  the  Civil  Engineering  Force. 

Division  A,  or  rodmen :  To  include  chainmen,  rodmen  and  all 
assistants  under  whatever  designation,  except  draughtsmen,  whose 
maximum  pay  does  not  exceed  the  rate  of  $800  per  annum. 
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Division  B,  or  instrument  men :  To  include  transitmeu,  levellers 
and  all  assistants  under  whatever  designation^  except  those  cov- 
ered by  divisions  A  and  E,  and  whose  maximum  pay  does  not 
exceed  the  rate  of  $1,100  per  annum. 

Division  C,  or  assistant  engineers  (junior  grade)  :  To  include 
engineers  and  surveyors  in  responsible  charge  of  work  and  engi- 
neers in  charge  of  designing,  whose  maximum  pay  does  not  exceed 
the  rate  of  $1,600  per  annum. 

Division  D,  or  assistant  engineers:  To  include  all  engineers 
whose  pay  exceeds  the  rate  of  $1,600  per  annum. 

Division  £,  or  draughtsmen:  To  include  all  assistants  whose 
duties  are  chiefly  drafting,  and  whose  pay  does  not  exceed  the 
rate  of  $1,300  per  annum. 


Schedule  B,  Class  13,  DrvisioN  A  (Rodman). 

Handwriting ;  shown  by  copying  printed  matter. 

Spelling ;  twenty  words,  announced  by  one  of  the  examiners. 

Education  and  experience. 

The  answers  to  the  questions  on  this  sheet  will  be  marked  under 
the  heads  of  Education  and  Experience.  Any  false 
statement  made  by  the  applicant  in  answering  these  questions 
will  be  regarded  as  good  cause  for  excluding  him  from  the 
eligible  list,  or  for  removal  or  disdiarge  during  probation 
or  thereafter. 

What  is  the  date  of  your  birth  ? 

State  what  grammar  school,  high  school,  technical  school  or  col- 
lege you  have  attended,  the  dates  and  length  of  attend- 
ance, the  studies  pursued  and  diplomas  taken.  State  any 
other  facts  regarding  your  education  which  you  think  may 
be  of  service  to  the  examiners. 

Have  you  had  any  practical  experience  in  the  duties  of  the 
position  for  which  you  apply?  If  you  have,  state  the 
particular  position  or  positions  you  have  held ;  the  nature 
of  your  duties  in  each  case ;  where,  when,  how  long  and 
under  whom  (giving  accurately  the  name  and  address) 
you  have  been  so  employed. 

Are  you  employed  at  present  ?  If  you  are,  give  the  name  and 
address  of  your  employer,  state  the  nature  of  your  duties 
and  the  length  of  time  you  have  held  this  position.  If 
you  are  not  employed,  state  how  long  you  have  been 
without  employment  and  the  cause  for  which  you  last 
ceased  work. 
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Arithmetic,  —  including  common  and  decimal  fractions,  percent- 
^g^y  square  root,  mensuration  of  rectangular  surfaces  and 
solids. 

Sample  Questions. 

1.  Add  467  feet  8^  inches,  27  feet  ^  inches,  510  feet  4^  Inches 

and  102  feet  6f  inches,  and  from  the  sum  subtract  299.52 
feet,  giving  the  answer  to  the  nearest  eighth  of  an  inch. 

2.  Multiply  two  hundred  fifty-seven  ten-thousandths  by  forty- 

nine  thousandths. 

3.  Divide  2,880  by  .0036. 

4.  Add  1^,  \^%  and  |f ,  and  reduce  the  sum  to  a  decimal  frac- 

tion caiTied  to  five  places  of  decimals. 

5.  A  dry  brick  weighing  4  pounds  6  ounces  was  immersed  in 

water  for  twenty-four  hours,  at  the  end  of  which  time  it 
was  found  to  weigh  5  pounds  0^  ounce ;  what  per  cent, 
of  its  own  weight  was  absorbed  ? 

6.  A  square  plot  of  ground  contains  108,900  square  feet ;  what 

is  the  length  of  a  side  ? 

7.  A  rectangular  piece  of  land,  210  feet  3  inches  long  and  50 

feet  9  inches  wide,  has  a  ditch  6  feet  wide  and  4  feet 
deep,  which  was  dug  inside  the  boundary  lines,  said  lines 
being  the  outer  edge  of  the  ditch.  How  many  cubic 
yards  of  material  were  removed  from  the  ditch? 
Algebra ;  to  and  including  the  solution  of  simultaneous  equations 
of  the  second  degree. 

Sample  Questions, 

1.  Multiply  («.«-5+l)  by  (1  +  1). 

2.  Divide  256  oS^h  c^  a^hy—l^  a^  ca?. 

3.  Divide  a  distance  of  1,000  feet  into  three  parts, — -4,  B 

and  O,  such  that  A  shall  be  72  feet  longer  than  B  and 
100  feet  shorter  than  C.     Solve  by  algebraic  method. 

_        2 

4.  Solve  the  equation  2  v^H — ^  =  5. 

Vo; 

5.  A  rectangular  field  contains  40,960  square  feet.      If  its 

length  were  increased  by  65  feet  and  its  breadth  by  50 

feet,  its  area  would  be  increased  by  26,450  square  feet. 

Find  the  length  and  breadth  of  the  field. 

Geometry ;  the  applicant  will  be  expected  to  have  such  familiarity 

with  the  principal  theorems  of  plane  and  solid  geometry  as 

will  enable  him  to  solve  simple  problems  dealing  with  lines, 

angles,  areas  and  volumes.     Demoiistratians  of  theorems  toUl 

not  be  required. 
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Sample  Questions, 

1.  One  interior  angle  of  a  certain  triangle  contains  43^  19^  40'^ ; 

a  second  interior  angle  contains  105°  59'  20^' ;  what  is  the 
value  of  the  remaining  angle? 

2.  Choose  any  three  points  on  paper,  and  by  aid  of  a  sketch 

explain  how,  by  geometrical  construction,  you  would  find 
the  centre  of  a  circle  passing  through  them. 
S.     What  is  the  length  of  the  circumference  of  a  circle  which 
would  enclose  an  area  of  5,000  square  feet?     ie  =  3.1416. 

4.  If  a  field  have  two  parallel  sides,  one  of  them  356  feet  long 

and  the  other  407  feet  long,  the  perpendicular  distance 
between  them  being  96.5  feet,  what  is  the  area  of  the 
field? 

5.  A  stone  in  the  form  of  a  pyramid  3  feet  high,  with  its  base  a 

square  30  inches  on  a  side,  will  weigh  how  much,  assum- 
ing 150  pounds  weight  to  the  cubic  foot? 
Duties.     Questions  relating  to  the  construction  and  use  of  rods, 
tapes,  verniers  and  other  implements  and  devices.     Details 
of  the  work  of  rodmen  in  the  field  and  ofiSce.     Definitions  of 
technical  terms. 
Tracing.     Tracing  cloth  and  a  plan  or  a  drawing  of  some  engineer- 
ing structure  are  furnished  the  applicant,  who  will  be  required 
to  make  a  tracing  in  India  ink. 


Schedule  B,  Class  13,  DnrisiON  B  (Instrument  Man). 

Handwriting.  '\ 

Spelling.  >-  Same  as  Division  A. 

Education  and  experience. ) 

Algebra.     To  and  including  the  solution  of  simultaneous  equations 
of  the  second  degree. 

Sample  Questions, 

12 


a-  1  - 


1.  Simplify,  as  far  as  possible,  the  expression 5-jt_ 

X  —  5  -I 

^aj  +  3 

2.  Solve  the  equation  /?  +  ^^  a?  ^  (^  _  ^\  ^  2  a;  =  a. 

3.  The  circumference  of  the  hind- wheel  of  a  carriage  is  greater 

by  4  feet  than  that  of  the  fore-wheel.  In  travelling  1,200 
yards,  the  fore- wheel  makes  75  revolutions  more  than  the 
hind-wheel.     Find  the  circumference  of  each  wheel. 
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4.  A  man  has  two  square  lots  of  unequal  size,  together  contain- 

ing 15,025  square  feet.  If  the  lots  were  contiguous,  it 
would  require  530  feet  of  fence  to  embrace  them  in  a 
single  enclosure  of  six  sides.     Find  the  area  of  each  lot. 

5.  Solve,  for  either  x  or  ^,  the  simul-  f  aj*  -|-  3  y*  =  28 

taneous  equations  laj*-(-2y*-|-«y:=:16 

Geometry.  The  applicant  will  be  expected  to  have  such  famil- 
iarity with  the  principal  theorems  of  plane  and  solid  geometry 
as  will  enable  him  to  solve  simple  problems  dealing  with  lines, 
angles,  areas  and  volumes.     Demonstrations  of  theorems  wUl 

not  be  required. 

Sample  Questions, 

1.  The  altitudes  of  two  equilateral  triangles  ai*e  respectively 

as  3  to  4.  Find  the  ratio  of  their  areas,  and  give  your 
reasoning.  . 

2.  Show  how,  by  geometrical  construction,  you  would  divide 

a  given  straight  line  into  any  required  number  of  equal 
parts.  Give  the  reasoning  upon  which  you  base  your 
construction. 

3.  Find  the  length  of  the  perimeter  of  an  equilateral  triangle 

which  would  enclose  one  acre. 

4.  A  metal  cylinder  5  feet  long  and  8  inches  in  diameter  is 

turned  down  in  a  lathe  to  a  diameter  of  6  inches.  Find 
the  total  weight  of  metal  removed,  assuming  450  pounds 
per  cubic  foot. 

5.  A  cone  measures  32  feet  around  the  base,  and  the  length  of 

its  slope  is  8  feet.     Find  the  number  of  cubic  yards  it 

contains. 
Trigonometry.     Plane  trigonometry,  —  trigonometrical  functions, 
properties  of  logarithms  and  use  of  logarithmic  table,  solu- 
tion of  triangles,  either  right  or  oblique,  by  either  natural 
functions  or  logarithms. 

Sample  Questions. 

1 .  What  do  you  understand  by  the  cosine  of  an  angle  ?    By  the 

tangent?  By  the  versed  sine?  The  sine  of  a  certain 
angle  is  ^ ;  compute  its  cosine.  What  is  the  cosine  of 
135°? 

2.  What  do  you  understand  by  the  base  of  a  system  of  loga- 

rithms ?  What  is  the  base  of  the  common  system  ?  In 
the  common  system,  what  is  the  logarithm  of  1?  Of 
1,000?     Of  0.01? 

3.  Compute  by  logarithms  : 

3.7096  X  286.51  X  0.2956      .^^  o.^.xa       V 

j^^^-^^ ;   (23.8464)3;  Vo.0042937. 
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4.  In  a  right-angled  triangle  the  hypothenase  measures  154 

feet,  and  one  of  the  acute  angles  49°  53^  Compate,  by 
nataral  functions,  the  lengths  of  the  sides ;  determine  also 
the  area  of  the  triangle. 

5.  In  an  oblique  triangle,  the  angle  B  measures  19°  21^  40'^, 

the  angle  A  103°  35^  and  the  side  opposite  B  87;36  feet. 
Compute,  by  logarithms,  one  of  the  remaining  sides. 

Duties.  Questions  relating  to  the  details  of  the  work  of  the  second 
man  in  a  surveying  party,  in  the  field  and  office,  including  the 
construction,  adjusti^ent,  care  and  use  of  the  transit  and  level ; 
compass  and  stadia  surveying ;  details  of  surveying  and  level- 
ling, keeping  field  notes,  measuring  and  computing  earth  work. 
Definition  of  technical  terms. 

Plotting.  Plotting  a  survey  by  co-ordinates  from  field  notes,  ink- 
ing-in  plot  and  lettering  a  title. 

Sample  Question. 

Plot  accurately,  on  a  scale  of  20  feet  to  an  inch,  the  survey  of  a 
lot  of  land  given  in  the  following  notes  :  — 


station. 

BeMTiag. 

Distance. 

1. 

N.  35°  O'  E. 

108.00  feet 

2. 

N.  83°  30' 'k. 

51.60    «« 

3. 

S.  57°  0'  E. 

88.80    " 

4. 

S.  34°  15'  W. 

142.00     " 

5. 

N.  56°  30^  W. 

-     129.20    " 

Ink-in  the  plot,  mark  the  bearing  and  length  of  each  side,  and 
letter  the  following  title,  making  your  own  arrangement : 
*'  Plan  of  land  belonging  to  John  Smith,  December,  1897. 
Scale,  20  feet  to  an  inch."  (Arrange  and  space  all 
letters,  and  finish  enough  in  each  line  to  show  your 
skUl.) 


Schedule  B,  Class  13,  Division  C  (Assistant  Engineer,  Junior 

Grade)  . 

Education  and  experience.     Same  as  Division  A. 
Algebra.     To  and  including  the  solution  of  simultaneous  equations 
of  the  second  degree. 

Sample  Questions. 

1.     Find,  in  as  simple  form  as  possible,  the  value  of 

/_2 2^  ,  J_\  ^  /J 3_\ 

\3y^       xy'^2x'/       \Sf      2  7?) 
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2.  Increase  the  length  of  a  given  rectangle  2  feet,  and  its  width 

1  foot,  and  its  area  is  increased  12  square  feet.  On  the 
other  hand,  diminish  its  length  3  feet,  and  its  width  2  feet, 
and  its  area  is  diminished  11  square  feet.  What  is  the 
perimeter  of  the  rectangle  ? 

3.  Francis'  formula  for  the  discharge  over  suppressed  weirs  is 

Q=3.33  Z  A*,  in  which,  if  I  and  h  are  in  feet,  Q  is  in 
cubic  feet  per  second.  If  h  be  0.324  foot,  what  value 
of  I  will  correspond  to  5.37  cubic  feet  per  second  for  Q  ? 

4.  A  boat's  crew  rowed  down  stream  7  miles  and  back  in 

3  hours  20  minutes.     The  velocity  of  the  current  was 

2  miles  per  hour.  How  many  miles  per  hour  would  the 
crew  make  in  still  water? 

5.  Two  loans,  together  amounting  to  $45,000,  are  made  at 

different  rates  of  interest,  but  the  amounts  borrowed  are 
such  that  the  respective  annual  interest  pay^ients  are 
equal.     If  the  first  loan  were  to  be  charged  the  second's 
rate  of  interest,  its  annual  payment  would  be  $800  ;  and 
if  the  second  loan  were  to  be  chained  the  first's  rate  of 
interest,  its  annual  payment  would  be  $1,250.     Find  the 
respective  rates  of  interest. 
Geometry.     The  applicant  will  b6  expected  to  have  such  familiar- 
ity with  the  principal  theorems  of  plane  and  solid  geometry 
as  will  enable  him  to  solve  simple  problems  dealing  with  lines, 
angles,  areas  and  volumes.     Demonstrations  of  theorems  wUl 

not  be  required. 

Sample  Questions. 

1.  Explain,  by  reference  to  a  sketch,  how  you  would  divide  a 

line  that  is  26  inches  long  into  three  parts  proportional 
to  the  numbers  2,  f ,  ^.  Compute  also  the  lengths  of  the 
respective  parts. 

2.  A  hexagonal  bar  of  steel,  10  feet  3  inches  long,  measures 

12  inches  around  the  perimeter  of  a  right  section.  What 
is  the  weight  of  the  bar,  at  490  pounds  per  cubic  foot? 

3.  A  trapezoidal  lot  of  land,  120  feet  in  length,  measured  per- 

pendicularly between  its  parallel  ends,  tapers  uniformly 
and  equally  on  both  sides  from  a  width  of  24  feet  at  one 
end  to  14  fee't  at  the  other  end.  Where  should  it  be  cut 
transversely,  that  is,  parallel  to  the  ends,  so  as  to  make 
two  pieces  of  equal  area? 

4.  The  base  of  a  pyramid  contains  144  square  feet.     A  plane 

parallel  to  the  base  and  four  feet  from  the  vertex  cuts  a 
section  containing  64  square  feet.  What  is  the  height 
of  the  pyramid  ? 
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5.     A  hollow  cylinder  4  feet  in  diameter  and  15  feet  long,  lying 

upon  its  side,  is  filled  with  water  until  the  latter  touches 

two-thirds  of  the  circumference,  at  which  time  it  is  also 

within  1  foot  of  the  top.     How  much  water  does  the 

cylinder  then  contain  ? 

Trigonometry.    Plane  trigonometry,  —  trigonometrical  functions, 

properties  of  logarithms  and  use  of  logarithmic  table,  solution 

of  triangles,  either  right  or  oblique,  by  either  natural  functions 

or  logarithms. 

Sample  Questions. 

1.  The  value  of  the  sine  of  a  certain  angle  is  •}}.     Without 

using  tables,  find  the  value  of  cosine,  tangent,  cotangent, 
secant  and  cosecant,  and  show  clearly  your  method. 

2.  Three  times  the  sine  of  a  certain  angle  is  equal  to  twice 

the  square  of  the  cosine  of  the  same  angle.     What  is  the 
angle? 

3.  By  logarithms  obtain  the  value  of  the  following  expres- 

sion :  — 

(^0.68291  V  X  J  5.9546  X  -^61.2 


;/ 


298.543 


4.  Two  tangents  to  a  circular  curve  of  3,000  feet  radius  inter- 

sect so  as  to  include  an  interior  angle  of  157°  8'.  Find 
the  length  of  either  tangent  from  point  of  contact  with 
curve  to  point  of  intersection,  using  natural  functions. 

5.  A  distance  A  B  across  a  stream  is  to  be  determined.     A 

base  line  A  C,  200  feet  long,  is  measured  off  on  one 
bank,  sights  are  taken  from  each  end  of  it  to  By  and  the 
angles  which  the  lines  of  sight  make  with  the  base  are 
measured,  A  being  104**  53'  and  C  58°  11'.     Compute 
the  distance  A  B,  using  logarithms. 
Duties.     Questions  relating  to  the  work  of  the  head  of  an  engineer- 
ing field  party,  including  the  special  work  of  surveying  in 
cities,  giving  lines  and  grades  for  construction,  measuring  and 
estimating  earth,  rock  and  quantities  in  engineering  structures ; 
definition  of  technical  terms ;  surveying  problems. 
Engineering  theory.     Elementary  principles  of  mechanics,  hydro- 
statics and  hydraulics,  and  their  application  to  simple  prob- 
lems.    Problems  in  sur\"eying. 
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Sample  Questions. 

{Applicants  are  required  to  atiswer  but  three  questions.) 
1.     The  notes  of  a  survey  and  the  calculated  latitudes  and  de- 
partures are  as  follows :  — 


Buttons. 

Baartng*. 

Dlstaneet. 

Latttadea. 

Departaroa 

1. 

N.  30^  0'  E. 

328.68 

284.64 

164.34 

2. 

N.  57°  45'  E. 

306.90 

163.78 

259.54 

3. 

S.  39°  80'  E. 

396.00 

305.58 

251.87 

4. 

S.  37°  15'  W. 

391.38 

311.53 

236.92 

5. 

N.  69°  15'  W. 

465.96 

165.07 

435.78 

Balance  the  survey,  give  the  error  of  closure  and  calculate  the 
area. 

2.  Two  streets  intersect  at  an  angle  of  42°  28'.     It  is  desired 

to  ease  the  acute-angled  intersection,  making  the  street 
boundary  a  circular  curve  of  ten  feet  radius,  tangent  to 
the  street  lines.  Give  the  area  of  the  land  to  be  taken, 
and  the  length  of  each  line  bounding  it. 

3.  What  should  be  the  cross-section  of  a  yellow  pine  beam 

12  feet  long,  supported  at  both  ends,  to  sustain  with 

safety  a  centre  load  of  5,000  pounds? 
What  should  be  the  cross-section  if  the  load  is  uniformly 

distributed  ? 
If  a  beam  of  the  same  length  is  fixed  at  one  end  only,  and 

has  the  same  load  concentrated  at  the  other,  what  should 

be  the  cross-section? 
Assume  for  all  cases  an  extreme  fibre  strain  of  1,250  pounds 

per  square  inch.     The  moment  of  inertia  of  a  rectangle 


ia  ^ 


4.  Compute  the  number  of  square  yards  of  paving  in  the  road 

bed  of  a  section  of  a  curved  street  30  feet  wide,  the  radius 
of  the  centre  line  being  175  feet  and  the  angle  at  the 
centre  being  47  degrees. 

5.  A  rectangular  wall    10   feet  high,  weighing  140  pounds 

per  cubic  foot,  would  need  to  be  how  thick  in  order  to 
be  stable  against  overturning,  if  exposed  to  the  pres- 
sure of  water  standing  level  with  its  top  on  one  side 
only? 

6.  Compute  the  tension  in  pounds  per  square  inch  in  the  metal 

of  a  water  pipe,  if  the  metal  be  ^  inch  thick,  the  inside 
diameter  of  pipe  2  feet,  and  the  water  pressure  that  due 
to  a  static  head  of  207  feet. 
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7.     The  diameter  of  a  steam  engine  cylinder  is  9  inches,  the 
length  of  crank  10  inches,  the  number  of  revolutions  per 
minute  110,  and  the  mean  effective  pressure  of  the  steam 
35  pounds  per  square  inch.     Find  the  indicated  horse- 
power. 
Materials  and  methods  of  construction.     Properties  and  charac- 
teristics of  the  various  materials  used  in  engineering  construc- 
tion ;  proper  tests  to  be  applied  to  ascertain  their  strength  and 
other  qualities ;  methods  employed  in  preparing  and  placing 
the  materials  in  the  work ;  definition  of  technical  terms. 
The  questions  which  have  been  given  have  related  to  stone  and 
brick  masonry,  methods  of  laying  and  bonding  various  classes 
of  masonry,  and  the  qualities  of  the  several  materials  entering 
into  their  construction ;  to  the  different  kinds  of  hydraulic 
cements,  their  strengths  and  methods  of  testing ;  to  concrete, 
the  proper  proportions  of  the  several  ingredients  and  methods 
of  mixing  and  depositing  under  different  conditions ;  to  the 
different  kinds  of  roads  and  pavements,  the  materials  used 
and  methods  of  building ;  to  the  properties  and  characteristics 
of  cast  iron,  wrought  iron  and  steel,  to  the  uses  for  which  each 
is  best  adapted,  and  to  their  strengths  and  methods  of  testing 
the  same.     Definition  of  technical  terms  in  common  use  in 
engineering  specifications. 


Schedule  B,  Class  13,  Division  D  (Assistant  Engineer,  Senior 

Grade)  . 

Education  and  experience.     Same  as  Division  A. 

Trigonometry.     Plane  trigonometry,  —  trigonometrical  functions, 

properties  of  logarithms  and  use  of  logarithmic  table,  solution 

of  triangles,  either  right  or  oblique,  by  either  natural  functions 

or  logarithms. 

Sample  Questioiis. 

1. .  The  value  of  the  tangent  of  a  certain  angle  is  fy.  Without 
using  tables,  find  the  value  of  sine,  cosine,  cotangent, 
secant  and  cosecant,  and  show  clearly  your  method. 

2.  Water  runs  42  inches  deep  in  a  48-inch  circular  conduit. 

What  is  the  area  of  the  water  section  ? 

3.  By  logarithms  obtain  the  value  of  the  following  expres- 

sion :  —  

/'0.6829lV  X  ^5.9548  X  ^^^-^ 

*/298.543 
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4.  Two  tangents  to  a  circular  curve  of  2,900  feet  radius  inter- 

sect so  as  to  include  an  interior  angle  of  157°  8^  Find 
the  length  of  either  tangent  from  point  of  contact  with 
curve  to  point  of  intersection,  using  natural  functions. 

5.  A  distance  A  B  across  a  stream  is  to  be  determined.     A 

base  line  A  C,  220  feet  long,  is  measured  off  on  one  bank, 
sights  are  taken  from  each  end  of  it  to  B,  and  the  angles 
which  the  lines  of  sight  make  with  the  base  are  measured, 
A  being  104°  53'  and  0  58°  11'.  Compute  the  distance, 
A  B,  using  logarithms. 

Engineering  theory.     Same  as  Division  C. 

Materials  and  methods  of  construction.  Same  as  Division  C  (ex- 
cept for  surveyors  *) . 

Designing.  This  subject  requires  the  applicant  to  make  a  com- 
plete design  of  an  engineering  structure  in  the  particular  line 
of  work  in  which  he  is  engaged,  or  in  which  he  seeks  employ- 
ment, and  to  answer  pertinent  questions  as  to  the  actual  work 
of  construction.  Data  to  the  extent  usually  available  in  actual 
practice  will  be  given,  and  from  these  the  applicant  must 
make  the  necessary  computations,  prepare  plans  and  sketches, 
showing  clearly  his  design,  and  write  a  brief  specification  of 
the  work  to  be  done,  the  whole  to  be  in  sufficient  detail  to 
enable  a  definite  proposal  to  be  made  for  building  the  proposed 
structure. 

In  the  examinations  which  have  been  given  under  this  subject,  a 
whole  day  has  been  allowed  for  the  work,  and  the  applicant 
has  been  peimitted  to  use,  subject  to  the  approval  of  the 
examiners,  any  tables,  diagrams  or  other  labor-saving  devices 
with  which  he  is  familiar. 

The  designs  which  have  been  called  for  in  examinations  already 
held  are:  a  steel  highway  bridge  of  120  feet  span;  a  main 
trunk  sewer  to  meet  given  conditions ;  a  city  street  with 
irregular  grades  and  car  tracks. 


Schedule  B,  Class  13,  Division  E  (Draughtsman). 

Handwriting.  '\ 

Spelling.  >  Same  as  Division  A. 

Education  and  experience.  ) 

*  For  snryeyors  (instead  of  materials  and  methods  of  oonstmction) :  Advanced 
saryoTing.  Questions  in  geodetic,  topographic  and  hydrograpfaic  snnreying ;  methods 
of  accurate  land  snnreying  and  lerelUng  in  cities ;  details  of  the  work  of  laying  out 
and  grading  new  streets  and  relocating  old  streets ;  evidence  of  ownership  in  dispated 
boundary  lines.    Surveying  problems. 
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Arithmetic.     Including  common  and  decimal  fractions,  percentage, 
square  root,  mensuration  of  rectangular  surfaces  and  solids. 

Sample  Questions, 

1.  Change  the  following,  lengths  to  feet  and  inches,  giving  the 

answers  to  the  nearest  eighth  of  an  inch:  12.56  feet; 
6.82  feet ;  4.20  feet. 

2.  Divide  one  and  six-hundred-sixteen  thousandths  by  eight 

ten-thousandths. 

3.  Add  4^,  -^  and  j^,  and  from  the  sum  subtract  nine  thousand 

one  hundred  forty-seven  hundred-thousandths.  Carry 
the  work  to  five  places  of  decimals, 

4.  Twenty-five  thousand  feet,  board  measure,  of  2-inch  plank 

were  sent  from  the  lumber  yard  to  cover  the  roadway  of 
a  bridge  260  feet  long  and  42  feet  wide.     What  per  cent, 
of  the  planking  was  wasted  ? 
Algebra.     To  and  including  the  solution  of  simultaneous  equations 
of  the  second  degree. 

Sample  Questions, 

1.  Multiply^  by  ^^, 

2.  Divide  aJ«-6aJ*  +  5aj2-lbyar^  +  2a^-ic-l. 

3.  There  are  three  numbers.     If  we  add  J  the  first  to  ^  the 

second  plus  ^  the  third,  the  sum  will  be  62.  Or  ^  the 
first  plus  i  the  second  plus  ^  the  third  equals  47.  Or  J 
the  first  plus  ^  the  second  plus  ^  the  third  equals  38. 
Find  the  numbers. 

4.  Solve  the  equation  4  x j — =  14. 

5.  A  rectangular  plot  of  ground  is  surrounded  by  a  walk  7  feet 

wide.     The  area  of  the  plot  and  walk  is  15,000  square 
feet,  and  of  the  walk  3,696  square  feet.     Find  the  length 
and  breadth  of  the  plot. 
Geometry.     The  applicant  will  be  expected  to  have  such  famili- 
arity with  the  principal  theorems  of  plane  and  solid  geometry 
as  will  enable  him  to  solve  simple  problems  dealing  with  lines, 
angles,  areas  and  volumes.     Demonstrations  of  theorems  will 
not  be  requited. 

Sample  Questions, 

1.  Through  the  vertex  of  a  right  angle  a  straight  line  of  in- 
definite length  is  drawn,  lying  outside  the  angle.  What 
is  the  sum  of  the  two  acute  angles  thereby  foimed  ?  Give 
your  reasoning,   . 
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2.  If  the  angle  at  the  vertex  of  an  isosceles  triangle  is  a  right 

angle,  what  ratio  exists  between  the  base  and  the  altitude  ? 
Give  your  reasoning, 

3.  Supposing  a  tangent  drawn  to  a  circle  from  a  given  point 

without ;  show  by  a  sketch  how  you  would  determine  the 
precise  point  of  tangency.  GHve  the  reasons  for  your 
method, 

4.  The  bases  of  a  trapezoid  are  32  feet  and  20  feet  respectively. 

Each  of  the  other  sides  is  10  feet.  Find  the  area  of  the 
trapezoid. 

5.  A  cubic  foot  of  brass  is  drawn  into  a  wire  |  of  an  inch  in 

diameter.     Find  the  length  of  the  wire  to  the  nearest 

foot.     ^  =  3.1416. 
Trigonometry.     Plane  trigonometry,  —  trigonometrical  functions, 
properties  of  logarithms  and  use  of  logarithmic  table,  solution 
of  triangles,  either  right  or  oblique,  by  either  natural  functions 
or  logarithms. 

Sample  Questions, 

1.  In  a  triangle  ABC  the  angle  A  is  90°  ;  the  side  A  B  is  4t 

units  long,  ACS  units,  and  B  C  6  units.  State,  from 
inspection  of  the  figure,  the  value  of  the  cosine  of  the  angle 
C;  the  sine  of  B;  the  tangent  of  C;  the  secant  of  B. 

2.  Construct  on  paper  an  angle  of  53®  14'  by  means  of  its  tan- 

gent (to  be  obtained  from  the  tables) ,  and  explain  your 
method. 

3.  Multiply  4978.3   by  (0.2916)^  and  divide  the   result  by 

V^l.985   using  logarithms  for  all  the  computations. 

4.  A  regular  octagon  is  inscribed  in  a  circle  of  8  feet  diameter. 

Compute  the  length  of  a  side,  using  only  natural  functions 
for  the  angles. 

5.  From  a  point  in  the  same  horizontal  plane  with  the  base  of 

a  tower,  the  angle  of  elevation  of  its  top  is  50®  39' ;  and 
from  a  point  100  feet  further  away  it  is  35®  16'.     Re- 
quired, the  height  of  the  tower. 
Duties.     Questions  relating   to   the   implements,   materials    and 
methods  used  in  making  maps  and  plans.     Details  of  plans, 
such  as  lettering  titles,  coloring  and  ornamenting ;   scales, 
north  points,  etc. 
Methods  of  duplicating,  preserving  and  cleaning  plans,  etc. 
Tracing.     Same  as  Division  A. 

Plotting.     Plotting  a  survey  by  co-ordinates  from  field  notes,  ink- 
ing-in  plot  and  lettering  a  title. 
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Sample  Question. 

Plot  accurately,  on  a  scale  of  30  feet  to  an  inch,  the  survey  of  a 
parcel  of  land  given  in  the  following  notes  :  — 

station.  Bearing.  Dlatanoe. 

1.  N.  48^  S(y  E.  213.00  feet. 

2.  S.  42^  15'  E.  193.80    '* 

3.  S.  49°  15'  W.  162.00    " 

4.  N.  82°  15'  W.  77.40    " 

5.  N.  42°  45'  W.  133.20    *' 

Locate  station  one  5^  inches  from  the  bottom  of  the  drawing 

paper  and  2  inches  from  the  left  margin. 
Ink-in  the  plot,  mark  the  bearing  and  length  of  each  side,  draw  a 
north  point  and  letter  the  following  title,  making  your 
own  arrangement :   ^'  Plan  of  land  in  Boston  belonging 
to  John  Smith,  March,  1898.     Scale,  30  feet  to  an  inch." 
Drawing.     This  subject  calls  for  the  making  of  a  detailed  drawing 
of  an  engineering  structure,  the  whole  to  be  finished  in  india 
ink  and  neatly  lettered.     A  rough  sketch  will  be  furnished, 
giving  the  general  dimensions  of  the  structure,  and  such  other 
data  will  be  supplied  as  a  chief  draughtsman  or  designer  in 
actual  practice  would  give  to  his  assistant  to  enable  him  to 
prepare  a  set  of  working  drawings. 
In  examinations  already  held,  the  applicants  have  been  required 
to  make  the  drawings  of  a  masoni-y  abutment  for  a  high- 
way bridge. 
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SPECIAL  INSTRUCTIOTS^S  TO  EXAMINERS. 


The  members  of  a  Board  of  Civil  Service  Examiners  will  meet 
as  soon  as  practicable,  and  organize  the  Board,  choosing  a  chair- 
man and  secretary. 

On  receiving  notice  of  such  organization,  the  commissioners 
will  forward  to  the  secretary  of  the  Board  the  application  blanks, 
copies  of  the  rules  and  regulations,  and  such  other  books,  docu- 
ments and  papers  as  may  be  needful. 

Each  person  filing  an  application  blank  should  be  furnished 
also  with  a  copy  of  the  rules  and  regulations. 

When  an  application  paper  is  presented  by  an  applicant  in  per- 
son, the  secretary  should  examine  it  at  the  time,  if  he  can  do  so 
conveniently,  and,  if  it  is  properly  filled  out,  he  should  note  upon 
the  back,  in  ink,  the  date  and  hour  when  received.  If  it  is  not 
properly  filled  out,  the  attention  of  the  applicant  should  be  called 
to  the  fact,  and  he  should  be  directed  to  have  the  application 
paper  corrected. 

If  an  incomplete  application  paper  is  received  by  mail,  it  should 
be  returned  to  the  applicant,  accompanied  by  a  notice  to  correct 
the  same. 

The  applications,  if  found  satisfactory,  should  be  numbered 
serially  in  the  order  in  which  they  are  received.  They  should  be 
entered  in  the  record  of  applications,  in  the  order  of  their  numbers. 

Any  application  which  shows  that  the  applicant  is  not,  by  reason 
of  age,  lack  of  citizenship,  proper  period  of  residence,  etc.,  entitled 
by  the  law,  rules  and  regulations  to  an  examination  must  be  re- 
turned to  him  with  a  brief  statement  of  the  reasons  for  such  action. 
A  blank  form  will  be  furnished  for  this  purpose. 

All  application  papers  will  be  received,  if  in  proper  form. 
Should  any  be  received  for  positions  in  the  service  of  the  Com- 
monwealth, or  another  city,  they  must  be  forwarded  to  the 
commissioners. 

When  the  application  is  for  examination  for  the  police  service, 
the  secretary  of  the  Board  will  furnish  the  applicant  with  a  copy 
of  the  book  of  instructions  for  police  applicants,  arid  make  note  of 
hxxving  done  so  on  the  appliccUion  paper. 
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Attention  is  called  to  Rule  XIX.,  which  gives  precedence  in 
notification  to  veterans. 

Examination  blanks  will  be  sent  or  brought  to  the  Board  before 
an  examination  is  to  take  place ;  but  they  are  not  to  be  opened 
until  the  Board  meets  in  the  examination  room  on  the  morning  of 
the  examination  day,  and  great  care  must  be  taken  that  they  be 
kept  in  a  secure  place  until  that  time. 

When  all  are  seated,  one  of  the  Board  will  take  from  each 
applicant  the  notice  he  has  received  to  attend  the  examination. 

The  package  of  examination  papers  will  then  be  opened,  and 
each  applicant  will  be  given  a  numbered  envelope  and  a  declaration 
paper ;  upon  the  latter  are  printed  questions  concerning  his  name, 
age,  former  occupation,  service  as  a  veteran,  etc.  These  are  to 
be  answered  in  writing,  and  the  writer  will  sign  his  name  at  the 
bottom  of  the  sheet.  This  is  the  only  time  during  the  examination 
when  the  applicant  will  be  allowed  to  affix  his  signature  to  a  paper. 
After  completing  the  declaration  paper,  he  will  fold  and  enclose 
it  in  the  numbered  envelope  which  has  been  given  him,  and  then 
seal  the  envelope. 

The  number  on  the  envelope  will  be  his  examination  number, 
and  he  must  write  it  upon  each  succeeding  paper  in  the  blank 
space  left  for  that  purpose. 

It  will  be  well  to  inform  the  applicants  that  they  are  to  be 
examined  in  certain  subjects,  and  state  the  order  in  which  the 
subjects  will  be  given  out. 

The  envelopes  are  not  to  be  opened  until  after  all  the  examination 
papers  have  been  marked  and  graded. 

In  examinations  where  one  of  the  exercises  consists  of  writing 
from  dictation  and  spelling,  all  the  applicants  will  work  at  the 
same  time.  In  the  other  exercises  they  may  consult  their  own 
convenience  as  to  rapidity. 

As  a  rule  there  will  be  no  general  recess  during  the  examination 
hours  ;  but  any  applicant  may  be  allowed,  for  sufficient  reason,  to 
leave  the  room  at  any  time  when  he  has  finished  one  set  of  ques- 
tions and  delivered  the  paper  to  one  of  the  Board.  No  succeeding 
questions  shall  be  given  him,  however,  until  his  return. 

It  is  advisable  that  the  full  Board  of  Civil  Service  Examiners 
be  present  at  each  examination ;  but  a  majority  of  the  Board  may 
conduct  an  examination  in  case  of  the  disability  or  necessary 
absence  of  the  other  members. 

Applicants  should  be  cautioned  not  to  use  any  books  of  reference 
or  memoranda  for  the  purpose  of  assisting  their  memories.  Any 
one  detected  in  doing  so  may  be  dismissed  from  the  examination 
room.     The  same  penalty  may  be  enforced  if  one  applicant  attempts 
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to  assist  another,  by  conversation  or  otherwise,  in  answering  the 
questions  given  him. 

Members  of  the  Board  should  give  the  applicants  general  expla- 
nations only,  and  tliese  should  be  limited  to  methods  of  procedure. 

After  an  examination,  all  the  papers  should  be  taken  charge  of 
by  the  secretary  of  the  Board. 

Members  of  local  boards  are  cautioned  against  furnishing  infor- 
mation to  any  person  in  relatiqn  to  the  examinations,  except  in 
the  general  way  prescribed  in  the  rules. 

All  unused  examination  papers  are  to  be  returned  to  the  com- 
missioners the  day  after  the  examination. 

As  soon  as  practicable  after  completing  the  marking  and  grading 
of  the  papers,  the  secretary  of  the  Board  will  send  a  certificate 
to  each  person  who  was  examined,  if  he  passed  the  examination, 
stating  the  standing  which  he  obtained,  as  shown  by  the  marking. 
He  will  also  send  notice  to  each  applicant  who  failed  to  pass  the 
examination,  informing  him  of  the  fact. 

In  the  general  regulations  adopted  by  the  commissioners  will  be 
found  information  as  to  marking  and  grading,  and  the  enrolment 
in  the  proper  register  of  the  names  of  those  found  eligible  for 
appointment. 

The  chief  examiner  will  be  present  at  the  examination  whenever 
it  is  practicable  to  do  so. 

More  specific  rules  for  marking  the  examination  papers  will  be 
issued  hereafter. 

Necessary  expenses  incurred  by  members  of  the  Board  for 
stationery,  postage  and  actual  travel,  will  be  allowed  by  the 
commissioners. 

HENRY   SHERWIN, 

Chief  Examiner. 
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FORMS  FOR  APPOINTING  OFFICERS. 


[The  following  forms  are  famished  for  the  Information  and  conyenience  of  officers 
making  appointments  to  positions  in  the  classified  serrice  of  the  Commonwealth  and 
the  cities  thereof.  Thejr  are  famished  merely  hj  way  of  saggestion,  and  not  as 
forms  prescribed  by  law  to  be  strictly  followed.] 


Form  for  Nomination,  by  a  Mayor,  of  Police  OfBcera— Probationary 

Term. 

I  hereby  nominate,  subject  to  the  approval  and  confirm atioa  of  the 
Board  of  Aldermen,  ,  to  be  a  police  oflScer  of  the  city 

of  ,  with  all  the  powers  of  a  constable  except  the  power  of 

serving  and  executing  civil  process,  to  hold  said  office  for  a  probationary 
period  of  six  months,  as  provided  in  the  civil  service  rules  of  the  Common- 
wealth, unless  sooner  discharged. 


Form  for  Nomination,  by  a  Mayor,  of  Police  Officers— After  Proba- 
tionary Term. 

,  having  served  as  a  police  officer  for  a  probationary  period 
of  six  months,  and  his  conduct  and  capacity  having  been  found  satisfac- 
tory, I  hereby  nominate,  subject  to  the  approval  of  the  Board  of  Alder- 
men, said  ,  to  be  a  police  officer  of  the  city  of  ,  with  all 
the  powers  of  a  constable  except  the  power  of  serving  and  executing  civil 
process.* 


Form  of  Warrant  for  Polloe  Officer  appointed  for  Probationary 

Term. 

This  is  to  certify  that  has  been  appointed  a  police  officer 

of  the  city  of  ,  with  all  the  powers  of  a  constable  except 

the  power  of  serving  and  executing  civil  process,  said  appointment  being 
made  under  the  civil  service  rules  of  the  Commonwealth  for  a  probation- 
ary term  of  six  months,  beginning  on  the  day  of 
A.D.  19    . 

*  In  cities  where  the  ordinances  provide  that  appointment  shall  be  made  for  a 
limited  time,  it  wonld  be  well  to  add,  **  to  hold  office  for  the  term  and  according  to 
the  tenure  prescribed  by  the  laws  and  ordinances.' 


*» 
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Form  of  Warrant  for  Police  Offloera  appointed  after  Probationary 

Term. 

This  is  to  certify  that  ,  having  served  a  probationary  period  of 

six  months,  as  required  by  the  civil  service  rules  of  the  Commonwealth, 
has  been  appointed  a  police  officer  of  the  city  of  ,  with  all  the 

powers  of  a  constable  except  the  power  of  serving  and  executing  civil 
process.* 


Form  of  Notice  to  Persons,  other  than  Police  Ofacers,  appointed 

for  a  Probationary  Term. 

This  is  to  inform  you  that,  under  the  provisions  of  the  civil  service 
rules,  ha    selected  you  for  appointment  to  the  position 

of  in  the  for  a  probationary  term  of  six  months  from 

the  date  when  you  begin  service.  Should  your  conduct  and  efficiency 
during  such  probationary  term  prove  satisfactory,  you  will,  at  its  close, 
receive  a  regular  appointment;  otherwise  your  appointment  will  cease. 
The  salary  attached  to  such  position  is  at  the  rate  of  $ 

This  conditional  appointment  does  not  preclude  prompt  discharge  firom 
service  at  any  time  during  such  probationary  term,  in  case  of  mlBCondact 
or  inefficiency. 

A  prompt  reply  is  requested,  stating  whether  this  appointment  is 
accepted,  and  giving  the  earliest  date  when  you  can  present  yourself  for 
service. 


Notice  to  Persons,  other  than  Police  Officers,  appointed  after  Pro- 
bationary Term. 

Tour  conduct  and  capacity,  during  the  probationary  term  of  six  months, 
having  been  found  satisfactory,  you  are  hereby  appointed  a  in 

the  department  [or  office]  at  a  salary  of  $        ,  beginning 

on  the       day  of  ,  A.D.  19    . 


Notice   to   Persons  whose  Conduct   or  Capacity   has  not  proved 
Satisfactory  during  the  Probationary  Term. 

I  have  to  inform  you  that  your  conduct  [or  capacity]  during  your 
employment  in  department  as  ,  for  a  probationary  term 

of  six  months,  has  not  been  found  satisfactory,  and  that,  in  accordance 
with  the  terms  of  your  original  appointment,  as  prescribed  In  the  civil 
service  rules  of  the  Commonwealth,  your  employment  in  sidd  department 
will  cease  on  the       day  of  ,  A.D.  19    . 

*  See  note  to  second  form. 
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INSTRUCTIONS  TO  APPLICANTS  AND  ELIGIBLES. 


A  person  desiring  to  be  examined  for  a  position  in  the  classified 
service  should  file  an  application  on  the  prescribed  blank,  and  a 
form  for  that  purpose  can  be  obtained  at  the  office  of  the  commis- 
sioners, room  152,  State  House,  Boston,  or  of  the  secretary  of  the 
local  board  of  examiners  in  the  city  where  he  lives. 

Applications  for  the  service  of  the  Commonwealth  and  of  the 
citj  of  Boston  should  be  filed  in  the  commissioners'  office,  Boston ; 
if  for  service  in  any  city  other  than  Boston  they  should  be  filed 
with  the  secretary  of  the  board  of  civil  semce  examiners  in  such 
city. 

Applications  will  be  received  at  any  time,  and  notice  of  the 
time  and  place  of  examination  will  be  seasonably  sent  to  each 
applicant.  If  unable  to  attend  the  first  examination  after  apply- 
ing, the  applicant  will,  upon  satisfactory  explanation,  be  notified 
to  attend  the  next  examination. 

Noa-competitive  examinations  are  not  given  when  it  is  practi- 
cable to  establish  an  eligible  list  by  competition,  and  they  are 
never  held  at  the  request  of  an  applicant. 

The  commissioners  cannot  furnish  information  as  to  the  course 
of  preparation  which  applicants  should  follow  (except  as  shown  by 
the  specimen  examination  papers  printed  in  their  report) ,  nor  can 
they  answer  inquiries  in  relation  to  cases  which  are  not  before 
them  for  decision,  or  decide,  except  in  the  cases  of  actual  appli- 
cants, questions  respecting  the  application  of  the  rules.  Particular 
answers  cannot  be  given  to  inquiries  which  are  answered  herein^ 
directly  or  by  implication. 

Notice  will  be  sent  by  mail  to  each  examined  applicant  of  the 
result  of  his  examination  as  soon  after  the  examination  as  it  is 
practicable  to  do  so. 

The  names  of  persons  who  have  passed  the  required  examination 
will  remain  on  the  eligible  list  two  years  from  the  date  of  their  cer- 
tificate, unless  dropped  therefrom  after  certification  three  times,  or 
removed  from  said  list  for  cause. 

Applicants  for  clerical  service  whose  names  have  been  placed  on 
the  eligible  list  in  Class  2  of  Schedule  A  may  also,  vpon  request  in 
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writing^  have  their  names  placed  on  the  eligible  list  for  positions 
in  Class  1  of  Schedule  A,  with  the  same  standing. 

Applicants  for  clerical  seiTice  in  the  departments  of  the  Com- 
monwealth whose  names  have  been  placed  on  the  eligible  list  may, 
upon  request  in  vrriting^  have  their  papers  marked  by  the  local 
board  of  examiners  of  the  city  in  which  they  reside,  and  their 
names  placed  on  the  eligible  list  for  senice  in  the  departments  of 
such  city,  and  vice  versa. 

Persons  whose  names  have  been  placed  on  the  eligible  list  in 
Class  1  of  Schedule  B  (prison  service),  and  who  have  been  certi- 
fied for  appointment,  will  be  subjected  to  a  physical  examination' 
if  the  appointing  officer  so  requests. 

The  relative  standing  of  any  applicant  as  compared  with  that 
of  others  on  the  same  eligible  list  may  be  changed  by  the  addition 
of  names  of  persons  who  have  obtained  higher  standing  at  some 
more  recent  examination,  and  the  time  of  the  examination  is  not 
considered  in  making  certifications. 

Eligibles  are  certified  in  the  order  of  their  grade,  and  nothing 
can  help  and  nothing  can  hinder  their  certification  for  appoint- 
ment in  the  order  of  eligibility  as  prescribed  by  the  civil  ser\'ice 
rules. 

The  commissioners  are  unable  to  answer  inquiries  as  to  vacan- 
cies in  the  service,  salaries,  prospects  of  certification,  appointment 
or  promotion.  They  know  nothing  of  vacancies  until  requested 
to  certify  names  for  filling  them,  and  it  can  only  be  generally  said 
that  the  highest  mark  possible  is  100,  the  lowest  which  gives  eligi- 
bility is  65,  and  that  the  nearer  the  applicant's  mark  is  to  100  the 
more  likely  it  is  that  his  name  will  be  reached  for  certification. 
It  is  wholly  uncertain,  therefore,  when  an  applicant's  name  may 
be  reached  for  certification,  and  it  is  useless  to  speculate  on  what 
his  chances  may  be. 

Applicants  will  save  the  commissione7*8  and  themselves  time  and 
trouble  by  carefully  reading  the  foregoing  and  preserving  it  for 
reference. 

WARREN  P.    DUDLEY, 

Secretary. 
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MASSACHUSEHS  HIGHWAY  COMMISSION. 


In  accordance  with  the  provisions  of  the  act  of  July  10, 1900, 
appropriating  for  the  construction  and  maintenance  of  State 
highways,  $100,000  became  available  for  the  use  of  the  com- 
mission on  Jan.  1,  1901.  On  April  10,  1901,  the  sum  of 
$500,000  was  appropriated  by  the  Legislature  for  the  same 
purpose,  and  with  the  condition  that  $100,000  should  not  be 
available  until  Jan.  1,  1902.  The  commission,  therefore,  has 
had  the  sum  of  $500,000  which  could  be  used  for  work  during 
the  year.  In  addition  'to  the  $100,000  held  over  from  the 
appropriation  of  1900,  considerable  sums  allotted  for  expendi- 
ture during  that  year  were  actually  disbursed  during  the  year 
1901,  unavoidable  delays  having  prevented  the  completion  of 
several  contracts. 

Additional  lay-outs  were  made  during  1901,  amounting  to 
325,705  feet  (61.68  miles),  bringing  the  grand  total  up  to 
1,993,643  feet  (377.58  miles).  The  number  of  miles  of  road 
finished  during  the  year  was  approximately  62,  making  a  total 
of  about  358  miles  of  completed  State  highway  at  the  end  ot 
the  year  1901.  On  most  of  the  remaining  20  miles  laid  out 
but  not  completed  the  work  is  in  various  stages  of  progress, 
although  in  a  few  instances  no  work  will  be  done  under  the 
contracts  before  the  coming  spring. 

Meetings  of  the  Commission. 

The  commission  has  held  81  meetings  at  its  office  in  Boston 
•during  the  past  year,  besides  many  others  at  different  points  in 
the  State.  The  regular  hearings  provided  for  in  the  statutes 
were  held,  at  least  one  in  every  county  in  the  State.  These 
hearings  have  generally  been  well  attended. 
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Important  discuBsions  have  occurred  at  these  meetingSy  touch- 
ing upon  methods  of  construction,  materials  and  road  machinery , 
and  the  commission  has  thereby  been  enabled  to  give  and  to 
obtain  much  valuable  information.  From  the  testimony  of  the 
selectmen  the  commission  is  much  pleased  to  report  that  fully 
fifty  towns  in  different  parts  of  the  Commonwealth  have  made 
appropriations  and  built  macadam  roads. 

The  macadam  roads  thus  built  by  the  towns  since  1894,  and 
independent  of  the  State  roads,  measure  in  the  aggregate  about 
500  miles.  The  object  lesson  furnished  by  the  State  has  had 
its  effect  on  the  towns,  and  they  are  in  most  instances  carefully 
considering  drainage,  foundation  and  other  details  of  construc- 
tion. 

In  addition  to  the  county  hearings,  over  175  special  hear- 
ings, relating  to  particular  petitions,  have  been  held,  mostly  in 
the  office  in  Boston.  During  the  winter  months  these  hearings 
consume  a  large  share  of  the  time  of  the  commission,  but  in- 
formation is  thus  obtained  as  to  local  conditions  that  is  of  great 
value  to  the  commission  when  the  allotments  are  made. 

The  method  adopted  last  year,  of  dividing  the  State  into 
three  divisions,  with  each  member  of  the  commission  to  inves- 
tigate the  needs  of  his  division,  has  worked  very  satisfactorily 
during  the  present  year.  Under  this  system  there  have  been 
few  delays,  and  in  the  <^  small  town  "  work  particularly  it  has 
been  possible  to  determine  the  local  conditions  and  make  rec- 
ommendations as  to  what  should  be  done  and  the  best  manner 
of  doing  it.  The  whole  Board  has,  in  addition  to  the  division 
work,  made  various  trips  to  different  parts  of  the  State,  in 
order  to  acquaint  itself  with  the  general  manner  of  construct- 
ing and  maintaining  the  State  roads,  and  also  to  examine  roads 
which  the  municipal  authorities  have  petitioned  to  be  taken  as 
State  roads.  The  commissioners  find  such  trips  to  be  abso- 
lutely necessary  to  keep  them  in  touch  with  the  work. 

CONTBACTS, 

All  work  done  by  the  commission  must  be  done  by  contract, 
either  with  the  town  or  city  authorities,  or,  after  due  advertise- 
ment, with  private  contractors. 

The  main  difficulty  in  carrying  on  road  work  by  contract  is 
the  delay  which  occurs  from  the  breaking  of  machinery  and 


No.  54.]  CONTRACTS.  9 

from  the  lack  of  labor.  In  the  agricultaral  districts  it  is  often 
impossible  to  hire  men  daring  the  season  of  harvesting  the 
crops,  and  consequently  all  work  ceases  for  a  time.  So  far  as 
possible,  contracts  are  let  so  that  the  work  can  be  prosecuted 
at  such  times  as  not  to  interfere  with  the  farm  work,  but  such 
action  is  not  at  all  times  possible. 

Many  of  the  men  employed  by  the  commission  to  look  after 
the  State's  interests  have  been  at  the  work  several  years,  and 
are  thoroughly  competent.  Other  men  lack  judgment  at  criti- 
cal points,  and  cause  more  or  less  trouble  to  both  the  commis- 
sion and  the  contractor ;  but  the  number  of  experienced  men  is 
increasing  each  year,  and  as  a  result  the  work  proceeds  more 
evenly,  while  the  cost  is  being  reduced. 

Surveys  of  contemplated  roads  are  made  so  as  to  give  ample 
time  for  the  studying  of  the  grades  and  drainage ;  and  in  the 
main  the  work  is  being  carried  on  in  a  very  satisfactory  manner. 
Many  of  the  surveys  are  made  in  the  winter  by  the  resident 
engineers,  thus  keeping  them  at  work,  and  making  it  possible 
to  give  them  permanent  employment  and  present  their  seeking 
employment  elsewhere,  which  would  be  likely  to  occur  if  they 
were  dropped  even  for  a  short  time. 

During  the  year  87  contracts  were  entered  into,  of  which  27 
were  with  town  or  city  authorities  and  60  with  private  indi- 
viduals or  corporations. 

Petitions. 

The  total  number  of  petitions  for  the  location  and  construc- 
tion of  State  highways  up  to  the  issue  of  this  report  is  561. 
Fifty-three  new  petitions  were  received  during  the  year  1901, 
These  petitions  cover  1,469  miles  of  road,  and  they  are  from 
277  towns  and  25  cities.  All  of  the  petitions  received  during 
the  past  year  were  from  towns,  and  they  cover  135  miles  of 
road  not  previously  petitioned  for. 

Stbeet  Railways. 

The  difficulties  resulting  from  street  railway  tracks  upon 
State  highways,  referred  to  in  the  last  report  of  the  commis- 
sion, have  materially  increased  during  the  year.     There  are  at 
*  the  present  time  street  railways  operating  on  State  roads  in  99 
different  cities  and  towns.     In  4  of  these  municipalities  there 
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are  2  different  companies.  The  length  of  street  railway  tracks 
has  been  increased  by  251  miles  during  the  year,  while  32,- 
200,000  more  passengers  were  carried  than  during  the  previous 
year. 

There  is  a  gradually  growing  tendency  on  the  part  of  the 
town  authorities  to  have  the  street  railway  tracks  placed  well 
out  toward  the  sides  of  the  roads  and  clear  of  the  travelled 
way.  In  many  instances  the  street  railway  companies  have 
placed  their  tracks  at  a  permanent  grade  and  graded  the  entire 
width  of  the  travelled  way,  thus  obviating  the  necessity  of  any 
further  movement  of  the  tracks. 

Two  petitions  have  been  received  by  the  commission,  jointly 
signed  by  the  selectmen  of  the  towns  and  the  presidents  of  the 
street  railway  companies,  for  the  establishment  of  lines  and 
grades  of  the  tracks  of  the  street  railway  companies,  the  grading 
of  the  highways  and  partial  payments  of  the  cost  of  grading  by 
the  Commonwealth,  in  accordance  with  the  provisions  of  sec- 
tion 38,  chapter  112  of  the  Revised  Laws.  In  both  instances 
the  benefit  to  th^  traveller  by  either  the  street  railway  or  the 
highway  would  be  great.  No  o£Scial  action  has  yet  been  taken 
on  these  petitions,  as  they  were  presented  after  the  allotments 
for  the  year  had  been  made  by  the  commission,  and  conse- 
quently there  were  no  available  funds. 

Chapter  112  of  the  Revised  Laws  requires  all  street  railway 
companies  to  pay  an  excise  tax  to  the  different  cities  and  towns, 
based  upon  the  ratio  of  the  miles  of  track  in  the  city  or  town  to 
the  total  miles  operated  by  the  railway  company.  Section  11^ 
specifies  that  street  railway  companies  shall  not  be  required  to 
keep  any  portion  of  the  surface  material  of  streets,  roads  and 
bridges  in  repair.  It  is  unquestionably  a  fact  that  on  State 
roads  the  Commonwealth  is  required  to  perform  the  same  duties 
as  are  performed  by  municipalities  on  their  roads,  and  maintain 
the  surface  of  that  part  of  the  highway  location  occupied  by  the 
street  railway  tracks.  The  additional  cost  resulting  from  this 
class  of  work  apparently  increases  the  annual  cost  per  mile  of 
maintenance  of  State  highways ;  but  it  works  no  hardship  on 
the  Commonwealth,  as  in  no  case  will  the  amount  thus  ex- 
pended be  equal  to  the  $50  per  mile  which  may  be  charged  to 
the  town  as  its  share  of  the  annual  cost  of  maintenance. 

Section  45,  chapter  112  of  the  Revised  Laws,  reads  as  fol- 
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lows:  <'If,  upon  the  trial  of  an  action  against  a  city,  town, 
railroad  corporation  or  bridge  corporation,  the  plaintiff  recov- 
ers damages  for  an  injury  to  his  person  or  property  which  was 
caused  by  reason  of  a  defect  in  a  street,  highway  or  bridge 
which  is  occupied  by  the  tracks  of  a  street  railway  company, 
and  the  street  railway  company  is  liable  for  such  damages  and 
has  had  reasonable  notice  to  defend  the  action,  the  city,  town, 
railroad  corporation  or  bridge  corporation  may  recover  the 
damages,  and  all  the  costs  of  both  plaintiff  and  defendant  in 
the  action  from  the  street  railway  company." 

In  an  opinion  of  the  Attorney-General,  given  to  the  com- 
mission during  the  past  year,  it  would  appear  that  the  Com- 
monwealth may  be  required  to  defend  a  suit  for  damages  for 
injuries  to  a  person  travelling  in  a  street  railway  car.  The 
opinion  further  says:  '*If  in  such  a  case  the  Commonwealth 
were  obliged  to  pay  damages,  there  is  no  statutory  provision 
giving  a  remedy  over  against  the  street  railway  company  to 
the  Commonwealth,  as  is  provided  in  the  case  of  cities,  towns, 
steam  railroads  or  bridge  corporations."  This  is  such  an  obvi- 
ous oversight  that  the  commission  feels  that  it  has  but  to  call 
attention  to  it  to  have  a  correction  made. 

In  the  last  report  of  the  commission  attention  was  called  to 
the  defective  system  of  granting  locations  to  street  railway 
companies  by  boards  of  selectmen.  The  commission  wishes  to 
emphasize  what  it  said  a  year  or  more  ago,  and  urges  the 
necessity  of  placing  the  approval  of  such  locations  in  the  hands 
of  one  central  authority.  With  the  law  as  it  now  stands,  two 
or  more  rival  street  railway  companies  may  obtain  locations 
from  the  same  local  board  over  the  same  road,  or  one  company 
may  obtain  a  location  in  one  town  and  another  company  may 
secure  the  right  of  way  in  the  adjacent  town,  the  result  being 
that  the  building  of  a  through  street  railway  becomes  an  im- 
possibility. A  carefully  worded  opinion  of  the  Attorney- 
General  satisfies  the  Board  that  it  has  no  power  to  adjudicate 
on  petitions  of  different  street  railway  companies,  but  must  ap- 
prove or  disapprove  locations  granted  by  local  authorities,  and 
in  the  order  in  which  they  reach  the  commission.  While  the 
present  law  might  have  been  thoroughly  satisfactory  up  to  a 
comparatively  recent  date,  there  can  be  no  question  that,  with 
the  present  enormous  growth  of  the  street  railway  system,  it  is 
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obsolete,  and  should  be  made  to  conform  to  the  changed  condi- 
tions. 

In  the  main,  the  relations  of  the  Highway  Commission  and 
street  railway  companies  are  satisfactory.  There  are  many 
questions  of  law  not  as  yet  well  understood,  but,  as  the  street 
railway  companies  are  willing  to  meet  the  commission  on  fairly 
liberal  terms,  no  special  reference  will  be  made  to  them  at  the 

present  time. 

CouNTT  Assessments. 

In  accordance  with  the  provisions  of  the  statutes,  the  several 
counties  in  which  State  roads  are  built  are  required  to  repay 
to  the  State  one-quarter  of  the  amount  expended  during  the 
year.  The  time  of  this  repayment  may,  if  desired,  extend 
over  six  years  from  the  date  of  the  assessment ;  but  in  several 
instances,  including  some  of  those  in  which  the  amount  of  the 
assessment  is  greatest,  the  counties  have  preferred  to  pay  the 
entire  sum  due  at  the  end  of  each  year.  The  amount  assessed 
upon  the  counties  during  the  year  1901  was  $107,505.30. 

Estimates  fob  1902. 

For  the  year  1902  the  commission  has  recommended  an  ap- 
propriation of  $500,000,  with  the  condition,  as  heretofore,  that 
$100,000  should  be  available  only  after  Jan.  1,  1903.  This 
sum  is  believed  to  be  necessary  and  su£Scient  for  the  proper 
extension  of  the  great  system  of  State  highways,  of  which  al- 
ready more  than  350  miles  have  been  constructed.  The  com- 
mission is  of  the  opinion  that  the  sum  recommended  can  be 
expended  with  greater  efficiency  and  economy  than  either  a 
larger  or  a  smaller  amount ;  and  it  also  believes  that  an  appro- 
priation of  this  sum  for  each  year,  for  at  least  two  years  in 
advance,  would  greatly  facilitate  all  engineering  and  construc- 
tion work,  and  materially  reduce  the  cost  of  the  same. 

Land  and  Grade  Damages. 

The  laying  out  of  State  highways  has  been  much  expedited 
and  many  costly  delays  prevented  by  the  act  of  last  year,  which 
enables  local  boards  to  save  the  Commonwealth  harmless  against 
all  claims  and  demands  for  damages  which  may  be  sustained 
by  any  person  whose  property  ban  been  taken  for  or  injured  by 
the  construction  of  any  highway  which  the  Highway  Commis- 
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sion  proposes  to  lay  oat  and  construct  as  a  State  highway.  It 
is  now  and  always  has  been  the  policy  of  the  Highway  Com- 
mission to  cause  as  little  damage  to  abutting  land  owners  as 
is  consistent  with  good  grades  and  complete  drainage,  and  to 
perform  such  work  as  may  seem  necessary  to  do  away  with 
unsightly  features  and  to  allow  of  a  reasonably  safe  use  of 
driveways.  The  releases  of  either  the  abutters  or  local  boards 
are  intended  to  protect  the  Commonwealth  against  unjust 
claims. 

It  often  happens  that  after  a  careful  study  of  a  lay-out  and 
grade  there  are  individual  cases  where  injury  is  preventable  by 
a  slight  and  comparatively  unimportant  change  of  either  line 
or  grade.  The  Board  is  always  ready  to  consider  such  changes, 
even  although  a  release  has  been  signed. 

For  outstanding  claims  against  the  Commonwealth,  see  Ap- 
pendix C. 

Construction. 

The  methods  employed  by  the  commission  in  building  State 
roads  have  been  thoroughly  described  in  previous  reports,  and 
will  not  be  repeated  at  this  time. 

The  main  difficulty  the  commission  has  to  contend  with  is  to 
apply  the  method  which  will  give  perfectly  safe  and  at  the  same 
time  economical  results  when  the  road  to  be  built  passes  over  a 
sub-grade  of  doubtful  soil.  Such  roads  can  be  built  to  bear  up 
the  heaviest  load  that  may  be  expected  to  pass  over  them  dur- 
ing all  conditions  of  weather ;  but  when  the  drainage  and  foun- 
dation which  may  seem  to  be  necessary  to  produce  good  results 
are  effected,  the  cost  is  great,  and  unless  these  precautions  are 
required,  the  heavy  cost  is  unnecessary. 

It  is  a  well-known  fact  to  road  builders  that,  with  reasonably 
good  grades,  the  surface  of  the  road  is  much  easier  to  maintain 
on  grades  than  on  the  low  ground  between  two  hills  or  on  any 
flat  grade.     This  is  particularly  true  of  gravel  roads. 

The  soils  found  in  the  sub-grades  may  be  divided  into  three 
general  classes ;  first,  sand  or  gravel ;  second,  clay ;  and  third, 
sandy  loam. 

1.  Sand  or  GhraveL  —  The  thickness  of  the  roadway  surfacing 
over  sand  and  gravel  is  determined  by  the  weight  and  volume 
of  traffic  alone.  On  roads  of  light  traffic  this  thickness  is  four 
inches,  which  is  increased  to  six  inches  on  heavy-traffic  roads. 
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The  increased  thickness  is  ased  more  particularly  to  reduce  the 
cost  of  maintenance,  as  by  its  use  the  road  will  wear  a  much 
longer  period  of  time  before  it  will  require  picking  up  and  re- 
surfacing. 

The  main  feature  of  building  thin  macadam  roads  over  sand 
is  to  thoroughly  compact  the  stone  by  rolling  before  opening 
them  to  traffic,  as  by  so  doing  subsequent  movement  of  the  frag- 
ments of  broken  stone  is  prevented,  and  ruts  will  not  develop. 

2.  Clay.  —  Clay  as  found  in  sub-grades  is  a  variable  sub- 
stance. It  may  be  a  pure  blue  clay,  or  it  may  be  mixed  with 
sand  in  different  proportions.  The  pure  blue  clay  ^ub-grade 
requires  heroic  treatment,  if  positive  stable  results  are  expected. 
The  ground  water  must  be  removed  as  far  as  possible,  to  insure 
a  reasonably  dry  foundation.  This  may  be  done  by  one  or  two 
side  drains,  the  number  depending  upon  the  general  slope  of 
the  adjacent  ground,  or  by  a  centre  drain. 

It  is  customary  to  place  one  drain  on  the  up-hill  side,  and 
one  on  each  side  in  a  cut  or  on  a  level  grade.  It  is  not  at  all 
times  an  easy  problem  to  determine  whether  side  or  centre 
drains  should  be  put  in,  and  no  general  rule  can  be  laid  down 
that  will  cover  this  part  of  the  work.  A  special  study  must  be 
made  of  the  sub-grade  and  of  the  stone  or  gravel  supply,  and 
comparative  estimates  based  upon  these  studies  will  make  an 
intelligent  conclusion  possible.  If  a  good  quality  of  gravel  can 
be  found  within  a  reasonable  distance  from  the  road  which  is 
being  built,  it  is  economical  to  spread  it  on  the  roadway  to  a 
depth  of  from  two  to  six  inches  over  the  clay  sub-grade,  and 
on  this  gravel  to  spread  the  broken  stone.  The  gravel  thus 
placed  serves  a  double  purpose,  —  it  improves  the  drainage 
and  reduces  the  depth  of  the  broken  stone  surfacing.  Gravel 
placed  in  this  manner  should  be  used  only  when  it  can  be 
placed  on  the  road  for  a  price  that  is  less  than  would  be  paid 
for  broken  stone ;  at  the  same  cost  per  cubic  yard,  broken 
stone  is  preferable. 

Clay  that  is  mixed  with  more  or  less  sand  has  to  be  studied 
very  carefully.  If  the  percentage  of  sand  is  large  and  the 
grains  of  sand  coarse,  the  drains  on  grades  may  possibly  be 
omitted  and  probably  need  be  put  over  only  fairly  level  places, 
and  the  thickness  of  the  broken  stone  and  of  the  gravel  may  be 
lessened.     If,  on  the  other  hand,  the  sand  be  fine-grained  and 
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in  smaller  proportion,  a  great  deal  of  judgment  is  needed  to 
know  just  how  it  should  be  treated. 

The  standard  thickness  of  covering  should  be  used  on  level 
stretches,  with  a  possible  reduction  in  depth  on  grades.  If  any 
weakness  develops  later  on,  the  thickness  of  covering  may  be 
obtained  by  spreading  on  more  stone  and  rolling  it. 

On  the'  same  principle,  the  drains  may  be  omitted  at  the  time 
of  building,  putting  them  where  needed  only  at  any  subsequent 
time,  if  the  roadway  shows  indications  of  rutting. 

3.  Sandy  Loam.  —  A  sub-grade  of  sandy  loam  is  the  most 
difficult  to  know  how  to  treat.  Generally  speaking,  if  thirty 
per  cent,  or  more  of  the  material  will  pass  through  a  No.  100 
screen,  the  introduction  of  a  drain  does  no  particular  good,  the 
capillarity  of  the  soil  being  so  great  that  it  will  not  give  out  the 
ground  water.  Under  frost  action  the  bearing-up  properties 
are  very  poor,  and  the  thickness  of  the  covering  will  have  to 
be  increased  until  the  weight  is  distributed  over  an  area  large 
enough  to  reduce  the  pressure  to  a  safe  limit. 

When  this  kind  of  soil  is  met  with,  it  is  exceedingly  variable 
in  quality,  and  unless  tests  are  made  at  very  short  intervals,  its 
character  cannot  be  determined.  It  is  therefore  well  to  place 
the  broken  stone,  or  stone  and  good  gravel,  on  the  road  to  a 
depth  of  twelve  or  fourteen  inches  when  the  sandy  loam  is 
known  to  be  poor,  and  to  reduce  this  thickness  to  six  inches 
when  it  is  of  doubtful  quality.  If  in  the  use  of  the  road  weak 
spots  develop,  these  spots  can  be  strengthened  by  placing  more 
stone  over  that  already  there,  and  thus  increase  the  thickness. 
By  this  method  no  greater  outlay  is  incurred  than  is  actually 
necessary,  as  determined  by  experience. 

The  commission  finds  that  each  year  the  number  of  good  road 
builders  is  increasing.  In  its  early  work  few  of  the  engineers 
employed  by  the  commission,  or  of  the  superintendents  or  road 
commissioners  engaged  on  town  work,  had  had  experience  in 
modem  road  building.  A  marked  improvement  is  shown  in 
the  engineers,  while  many  of  the  towns'  road  officers  are  capable 
of  building  as  good  a  road  as  is  built  by  the  commission.  In 
many  cases  where  a  town  has  taken  the  contract  to  build  a  State 
road,  and  their  superintendent  is  fitted  to  do  so,  he  is  allowed 
to  proceed  without  a  resident  engineer.  It  is  the  intention  of 
the  commission  to  conduct  the  work  in  this  manner  wherever 
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possible,  as  by  so  doing  a  large  saving  can  be  made  in  the 
engineering  expenses,  while  the  town  officers  will  be  benefited 
by  the  experience.  An  occasional  visit  of  the  division  engi- 
neers to  the  different  roads  ander  construction  will  enable  the 
commission  to  see  that  the  contracts  are  being  properly  carried 
out.  Another  change  in  the  same  direction  is  to  build  without 
any  preliminary  survey,  whenever  the  road  to  be  built  presents 

no  unusual  features. 

Grades. 

The  importance  of  reducing  hills  to  a  reasonably  low  grade 
has  been  referred  to  so  many  times  in  the  reports  of  the  com- 
mission that  there  seems  no  necessity  for  repeating  the  argu- 
ments at  the  present  time.  The  commission,  so  far  as  possible, 
is  grading  long  stretches  of  road  and  covering  them  with  the 
best  available  material,  leaving  the  more  permanent  surfacing 
to  be  done  in  the  future  and  at  those  parts  only  that  require  it. 
There  can  be  no  question  but  that  such  treatment  will  be  thor- 
oughly satisfactory.  It  will  materially  increase  the  efficiency 
of  the  entire  length  of  the  road,  and  will  do  it  at  a  cost  much 
below  what  would  be  entailed  by  completing  short  sections  at 

different  times. 

C!o8T. 

The  commission  has  constantly  in  mind  the  cost  of  the  roads 
built  under  its  direction,  and  by  a  careful  study  of  each  road 
to-  be  built  strives  to  eliminate  every  item  which  appears  to  be 
unnecessary  to  give  good  and  lasting  results.  The  conditions 
met  with  in  some  parts  of  the  State  are  so  complex  that  the 
average  cost  per  mile  for  the  entire  Commonwealth  will  con- 
tinue to  be  fairly  high,  notwithstanding  the  simple  requirements 
of  other  sections. 

No  class  of  public  work  offers  greater  opportunity  for  watch- 
fulness than  does  road  building.  This  watchfulness  must  begin 
with  the  preliminary  survey  and  continue  throughout  the  plan- 
ning and  building,  and  end  only  when  the  last  stroke  of  work 
is  performed.  Imperfect  planning  and  incompetent  supervision 
are  the  two  principal  causes  of  unnecessarily  high-cost  work. 
When  the  survey  of  a  road  is  now  ordered,  ample  time  is  al- 
lowed to  carefully  study  the  quality  and  location  of  materials, 
the  nature  of  the  sub-soil  which  is  to  constitute  the  foundation, 
the  different  parts  of  the  drainage  problem,  and  the  grades. 
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Particalar  attention  is  paid  to  the  old  surfacing  material,  with 
reference  to  utilizing  it  as  far  as  possible ;  and  it  frequently 
happens  that  this  last  item  determines  the  thickness  of  broken 
stone  or  gravel  to  be  placed  on  the  improved  roadway.  While 
there  still  remain  'many  opportunities,  the  commission  feels 
confident  that  great  improvement  is  shown  in  planning  the 
work.  With  the  increased  experience,  which  can  only  come 
from  long-continued  practice,  the  engineers  charged  with  look- 
ing after  the  interests  of  the  Commonwealth,  and  the  contrac- 
tors, whether  municipal  or  private,  who  are  building  the  roads, 
are  performing  their  duties  more  intelligently  and  consequently 
more  economically.  During  no  year  since  the  commission 
began  its  work  have  better  roads  been  built,  and  at  no  time  has 
the  average  cost  per  mile  been  so  low  as  during  the  present 
year.  The  fact  must  not  be  lost  sight  of  that  many  of  the 
cities  and  towns  have  by  vote  accepted  the  eight-hour  day  per- 
mitted by  legislative  enactment.  Some  of  these  same  munici- 
palities have  fixed  the  rate  of  labor  at  two  dollars  per  day. 
Under  such  conditions  it  is  hardly  teasonable  to  suppose  that 
the  low  cost  of  road  building  in  some  of  the  neighboring  States 
can  be  reached  in  Massachusetts. 

In  Appendix  6  will  be  found  a  table*  showing  the  cost  per 
mile  of  roads  built  during  the  year  1901. 

Maintenance. 

The  cost  of  maintaining  State  roads,  being,  as  it  must  be,  a 
constantly  increasing  item,  has  caused  the  commission  many 
hours  of  thought  and  investigation.  In  making  the  annual  re- 
port of  this  expenditure  it  is  but  fair  to  say  that  all  the  money 
received  from  the  various  towns  for  State  road  maintenance, 
within  their  respective  boundaries,  is  received  by  the  State 
Treasurer,  and  is  not  credited  to  the  Highway  Commission  ;  so 
that,  as  the  length  of  the  State  highway  system  increases,  the 
repair  account  also  grows,  and,  notwithstanding  the  payments 
made  by  the  towns,  less  is  each  year  available  for  construction 
out  of  the  annual  appropriation. 

Under  the  street  railway  law  of  1898  the  excise  tax  paid  by 
street  railways  to  towns  for  the  maintenance  of  roads  over 
which  they  are  built  must  still  be  paid  to  such  towns,  although 
it  may  well  be  that  all  the  street  railways  within  the  limits  of 
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such  towns  are  located  on  State  highways.  As  the  purpose  of 
this  ]aw  was  to  pay  back  to  towns  the  extra  cost  of  maintaining 
roads  caused  by  the  presence  of  street  railways  upon  them,  it 
does  not  seem  just  that  this  amount  should  be  so  paid  where 
the  cost  of  such  maintenance  is  borne  by  the  State. 

In  constructing  a  system  of  State  roads,  the  object  has  been 
and  is  to  secure  for  the  State  a  net-work  of  thoroughly  built 
highways,  connecting  the  towns  together  and  ultimately  reach- 
ing every  part  of  the  Commonwealth.  These  highways  are  de- 
vised and  built  upon  the  most  approved  methods,  with  grades, 
drainage  and  foundations  designed  to  last  forever,  with  proper 
care,  the  only  perishable  portion  being  the  surface.  It  is  nec- 
essary, then,  to  keep  a  constant  watch  on  this  portion  of  the 
roads,  to  see  that  no  defect  remains  uncorrected ;  that  any  de- 
pression that  will  hold  moisture  is  immediately  filled  ;  that  all 
accumulations  of  sand  or  mud  are  removed  ;  that  all  outlets  for 
the  immediate  escape  of  water  are  kept  free;  that  grass  in 
grass  gutters  is  mowed ;  and  that  innumerable  other  items  of 
care  are  attended  to.  In  addition  to  all  this,  the  original  stone 
or  gravel  surface  in  time  wears  out  and  must  be  removed. 
This  is  what  the  care  of  State  roads  means,  and  it  has  been  the 
aim  of  the  commission-  to  find  out  the  most  economical  way  to 
do  it.  Where  continuous  sections  of  State  road  exist,  as  is 
now  the  case  in  many  parts  of  the  State,  it  has  been  found  well 
to  make  contracts  with  reliable  persons  or  with  towns  to  care 
for  specified  lengths  of  road  for  an  agreed-upon  price,  under 
the  direction  of  the  engineers  of  the  commission.  Where  the 
sections  are  small,  this  method  cannot  so  well  be  employed, 
and  in  such  cases  the  engineer  makes  the  required  repairs,  as 
occasion  demands. 

Some'  criticisms  have  been  received  of  roads  that  have  worn 
out  sooner  than  they  apparently  should.  That  this  is  a  just 
criticism  the  commission  fully  believes.  The  commission,  how- 
ever, points  with  some  degree  of  satisfaction  to  the  State  high- 
ways of  Massachusetts  as  a  whole.  Many  different  kinds  of 
stone  have  been  used,  for  the  purpose  of  discovering  the  most 
economical,  and  some  have  proved  inadequate,  but  in  no  in- 
stance has  more  than  the  surface  given  away. 

The  commission  has  used  gravel  for  building  and  repairing 
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State  roads  wherever  such  use  has  been  warranted.  It  is  plain 
that  in  many  parts  of  the  State  no  gravel  can  be  found,  and  in 
these  parts  either  gravel  or  broken  stone  must  be  imported ; 
and,  where  the  cost  is  approximately  the  same,  broken  stone 
has  usually  been  employed,  being  more  enduring.  In  other 
parts  good  gravel  prevails.  In  these  locations  it  is  the  opinion 
of  the  commission  that  the  State  roads  should  be  made  and  re- 
paired with  gravel,  except  in  places  where  the  travel  is  heavy 
and  constant.  Whether  a  State  road  is  of  stone  or  gravel,  the 
same  method  of  preparing  the  sub-grade  for  the  surface  is  em- 
ployed, so  that,  if  a  gravel  road  proves  insufficient,  its  surface 
can  easily  and  at  a  small  cost  be  covered  with  stone. 

*<  Small  Town"  Work. 

Under  the  provisions  of  chapter  432  of  the  Acts  of  1900 
there  have  been  filed  with  the  commission  131  petitions,  from 
86  towns ;  and  74  allotments  have  been  made,  in  63  towns. 

As  a  result  of  the  studies  of  the  highways  and  town  ways  in 
the  various  towns,  it  is  found  that  there  has  been  a  constant  de- 
terioration of  the  road  surfaces  for  many  years.  This  is  due  to 
several  causes.  The  first,  and  the  principal  one,  comes  from  a 
general  disregard  of  necessary  drainage.  In  nearly  all  of  the 
towns  the  gutters  are  filled  with  vegetation,  or  have  been  neg- 
lected for  so  long  a  time  that  the  roadway  becomes  its  own 
drainage  bed.  The  next  cause,  and  one  perhaps  equally  as 
injurious  in  its  effect,  is  the  wrong  use  of  the  road  machine. 
The  road  machine,  when  used  for  shaping  new  construction  and 
for  cleaning  the  gutters  of  worn-out  material  which  has  been 
washed  from  the  road,  is  very  useful;  but  when  it  is  used  for 
scraping  upon  the  surface  the  worn-out  material  washed  to  the 
sides,  the  result  is  a  most  serious  injury,  making  a  road  dusty 
in  di'y  weather  and  muddy  in  wet  weather,  and  possessing  not 
a  single  good  quality.  Not  a  few  localities  have  been  found  in 
which  the  use  of  the  road  machine  has  been  continued  for  many 
years,  and  in  such  places  the  roads  gradually  deteriorate. 

Road  repairing  is  a  very  serious  problem  with  many  of  the 
towns,  especially  in  the  western  part  of  the  State,  where  the 
expense  is  very  high,  on  account  of  the  lack  of  proper  material. 
As  there  are  many  instances  where  the  soil  is  generally  hard- 
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pan  or  clay,  and  there  is  an  ample  supply  of  field  stone,  the 
commission  is  of  the  opinion  that  stone  crushers  should  be  placed 
in  the  various  counties,  so  that  crushed  stone  may  be  used  as  a 
substitute  for  the  otherwise  poor  materials. 

The  fact  that  in  western  Massachusetts  many  of  the  towns 
have  declined  in  population  and  wealth,  but  still  have  as  many 
or  more  miles  of  road  to  care  for  as  formerly,  renders  the  bur- 
den of  maintaining  their  roads  very  heavy,  if  not  actually  in- 
supportable. Roads  have  even  been  found  in  some  of  the  towns 
on  which  there  has  been  no  repair  work  done  for  over  fifteen 
years.  The  assistance  of  the  Commonwealth  accorded  to  these 
towns  is  therefore  peculiarly  acceptable,  and,  though  small,  as 
it  must  be  under  the  law,  it  is  heartily  welcomed.  As  an  in- 
dication of  the  appreciation  of  these  towns  of  the  benefit  of  this 
work,  it  may  be  said  that  with  few  exceptions  they  have  very 
materially  added  to  the  State  allotments  by  contributions  of 
their  own. 

The  commission  is  of  the  opinion  that,  on  the  whole,  the 
<•  small  town"  act  of  1900  has  proved  a  wise  one.  Its  general 
effect  so  far  has  been  exceedingly  beneficial  to  the  smaller 
towns.  It  is  not  alone  in  the  material  aid  given  by  the  State 
to  these  towns  that  they  may  profit,  but  the  officials  acquire  a 
practical  knowledge  of  road  building  and  repair  which  is  felt 
indirectly  on  all  the  roads  of  the  town  where  work  is  subse- 
quently done  by  them.  In  other  words,  the  commission  is  con- 
vinced that  the  practical  education  thus  supplied  will  have  a 
vast  influence  in  producing  better  roads  throughout  the  State. 
It  may  be  said  in  this  connection  that  the  '^  small  town"  work 
has  a  more  direct  beneficial  influence  upon  road  men  outside 
the  cities  and  large  towns  than  have  the  more  expensive  and 
elaborate  State  roads,  which  are  much  beyond  the  means  of  the 
ordinary  country  road  maker.  It  may  be  added  that  in  most 
cases  where  State  aid  has  been  given  to  towns  it  has  been  used 
in  improvements  to  roads  which  will  ultimately  become  parts 
of  the  State  highway  system ;  so  that  money  thus  paid  out  by 
the  State  will  do  a  double  service,  in  that  a  present  need  is 
satisfied,  and  the  work  so  done  will  reduce  the  ultimate  cost  of 
State  roads. 

It  is  impossible  for  the  commission  to  respond,  favorably  to 
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all  petitions.  Every  petition  must  be  considered  on  its  merits, 
and  although  in  general  the  commission  believes  that  the  appli- 
cations which  are  received  are  worthy  of  allotments,  yet  some 
manifestly  are  not.  At  the  present  time  47  petitions  are  on 
file,  upon  which  no  action  has  been  taken.  Of  these,  a  large 
proportion  should  receive  favorable  consideration.  It  is  also 
probable  that  many  more  will  be  received  before  next  year's 
allotments  are  made.  It  appears,  therefore,  that  the  five  per 
cent,  of  the  appropriation  for  the  construction  and  repair  of 
State  highways  set  aside  by  the  act  each  year  will  not  be  suffi- 
cient to  do  all  of  the  work  that  the  commission  would  approve. 
Under  last  year*s  amendment  to  the  '^  small  town"  act,  allow- 
ing the  expenditure  of  a  second  five  per  cent,  in  towns  of  over 
$1,000,000  valuation,  only  one  town  has  petitioned,  showing 
either  that  the  conditions  attached  to  it  are  unpopular,  or  that 
the  larger  towns  are  not  in  need  of  the  State's  assistance.  It 
may  well  be,  however,  that  sufficient  time  has  not  yet.  elapsed 
since  the  passage  of  the  act  to  give  it  a  fair  test.  The  amend- 
ments of  last  year  have,  without  doubt,  improved  the  original 
*' small  town*'  act. 

Steam  Road  Rollers. 

The  Commonwealth  now  owns  17  steam  rollers,  the  purchase 
of  which  by  the  Highway  Commission  was  authorized  by  various 
acts  of  the  Legislature.  These  rollers  are  primarily  for  the  use 
of  towns  of  less  than  12,000  population,  although  under  certain 
conditions  they  may  be  used  in  the  repair  or  construction  of 
State  roads.  These  rollers  are  very  heavy.  They  are  run  long 
distances  over  rough  and  hilly  country  roads ;  loaded  onto  and 
unloaded  from  cars ;  subjected  to  rough  usage  in  the  heavy 
work  which  is  required  of  them,  and  generally  receive  such 
treatment  as  to  demand  frequent  repairs  and  the  replacement 
of  movable  parts  which  are  either  lost  or  stolen.  The  commis- 
sion has  made  a  careful  study  of  the  problem,  and  is  convinced 
that  the  most  effective  and  economical  way  to  care  for  these 
machines  is  to  employ  a  good  mechanic,  who  will  not  only  make 
the  necessary  repairs,  but  will  instruct  the  different  roller  men 
how  to  operate  their  rollers.  Generally  speaking,  the  men 
employed  to  run  the  rollers  are  well  posted  on  stationary  en- 
gines, but  have  little  or  no  experience  on  machines  subject  to 
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the  varying  conditions  which  arie  met  with  in  this  class  of  work. 
The  result  is  that  slight  defects  often  develop  into  disablement, 
that  is  not  only  costly  to  remedy  but  is  serious  in  the  loss  of 
time  to  the  town  using  the  roller. 

These  rollers  were  meant  for  the  use  of  small  towns,  and  it 
was  the  evident  intent  of  the  Legislature  that  the  towns  should 
pay  for  their  maintenance  and  the  cost  of  operating.  As  the 
law  is  framed  at  the  present  time,  it  is  impossible  for  the  com- 
mission to  make  an  equitable  distribution  among  the  towns 
using  the  rollers  of  the  cost  of  operation  and  maintenance. 
The  commission  would  recommend  that  any  money  paid  into 
the  State  treasury  by  the  towns  for  the  use  or  care  of  rollers 
be  credited  to  the  State  highway  fund,  to  be  again  used  by  the 
commission,  instead  of  being  credited  to  the  State  highway 
loan,  as  the  Auditor  rules  has  to  be  done  under. the  law. 

The  steam  rollers  have  been  generally  kept  at  work  during 
the  year,  and  the  improvement  in  town  roads  as  a  result  of 
their  use  is  very  marked.  In  the  opinion  of  the  commission, 
no  one  act  of  the  Legislature  has  given  a  greater  impetus  to 
the  good  roads  movement  in  the  Commonwealth  than  the  one 
authorizing  the  purchase  of  rollers. 

Engineering. 

The  engineering  work  of  the  commission  has  been  conducted 
during  the  past  year  under  the  direction  of  Mr.  Charles  Mills, 
chief  engineer,  who  has  had  charge  of  all  the  engineering  and 
construction  work. 

Messrs.  A.  M.  Lovis  and  S.  A.  Parsons,  first  and  second 
assistant  engineers,  respectively,  have  had  charge  of  the  sur- 
veying parties  and  of  the  office  work.  Messrs.  W.  R.  Farring- 
ton,  J.  A.  Johnston,  F.  H.  Joyner,  F.  C.  Pillsbury  and  W.  B. 
Wheeler,  division  engineers,  have  had  charge  of  the  construction 
work  in  the  field.  The  list  of  resident  engineers  will  be  found 
in  Appendix  B. 

Messrs.  H.  R.  Starbird,  D.  W.  Merrill,  E.  N.  Colburn  and 
F.  M.  Stuart  have  been  employed  as  chiefs  of  survey  parties, 
with  Messrs.  D.  H.  Dickinson,  E.  C.  Hayden,  N.  B.  Wilber 
and  6.  F.  Whittemore  as  transitmen,  and  6.  G.  Bartlett,  D.  P. 
Clark,  N.  Maynard,  A.  S.  Merrill,  H.  C.  Miner,  C.  B.  Hollis 
and  R.  E.  Kimball  as  rodmen. 
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Messrs.  J.  H.  Taylor,  D.  M.  HadsoD,  C.  R.  Brown,  W.  G. 
Bams,  A.  Larrabee  and  C.  F.  Fitz  have  been  employed  in  the 
draughting  room  as  draughtsmen  and  computers.  Mr.  E.  J. 
O'Hara  has  been  employed  as  the  chief  engineer's  stenographer. 

Mr.  Charles  Mills,  who  had  been  employed  as  chief  engineer 
of  the  commission  since  it  began  building  State  roads,  resigned 
that  position  on  the  first  day  of  December.  The  commission 
takes  this  occasion  to  express  its  appreciation  of  the  engineer- 
ing skill  of  Mr.  Mills,  and  of  the  permanency  of  all  the  work 
done  under  his  direction.  The  duties  of  the  office  were  at  all 
times  exacting,  and  often  exceedingly  trying.  On  the  resigna- 
tion of  the  chief  engineer  the  commission  abolished  the  office, 
and  the  duties  which  were  performed  by  that  official  will  now 
devolve  upon  the  secretary  of  the  Board  and  the  five  division 
engineers. 

Bridges  beoxtk  and  completed  during  the  Year. 

Two  bridges  have  been  built  over  the  Weweantit  River,  the 
boundary  line  between  the  towns  of  Wareham  and  Marion. 
They  are  cast-iron  pile  bridges,  with  plank  floors  and  brick 
surfaces,  their  spans  being  106  feet  and  80.5  feet,  respectively. 
They  were  built  jointly  by  the  New  Bedford  &  Onset  Street 
Railway  Company,,  the  towns  of  Wareham  and  Marion  and  the 
Highway  Commission. 

In  Williamsburg  an  old  bridge  over  Mill  River  has  been  re- 
placed by  a  plate-girder  bridge  having  a  span  of  40  feet.  By 
a  change  made  in  the  channel  of  the  river  two  old  bridges  were 
abolished,  the  material  obtained  from  excavating  for  the  new 
channel  being  used  to  fill  the  old  river  channel  and  also  to  raise 
the  grade  of  the  road. 

In  West  Brookfield,  Warren  and  Marshfield  solid  floor 
bridges,  consisting  of  I-beams,  brick  and  concrete  arches  and 
macadam  surface,  have  been  built,  the  spans  being  less  than 
30  feet. 

In  addition  to  the  bridges  described  above,  numerous  cul- 
verts of  various  sizes  have  been  constructed,  to  take  care  of 
surface  water. 
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Surveys. 

During  the  year  surveys  for  preliminary  studies,  estimates 
and  lay-outs  have  been  made  in  65  towns,  a  total  length  of  73 
miles  ;  and  grade  stakes  for  construction  work  have  been  set  in 
126  towns,  representing  a  length  of  92  miles,  part  of  this  being 
for  work  unfinished  in  1900. 

Final  surveys  have  been  made  in  89  towns,  the  total  length 
of  such  surveys  being  55  miles.  Surveys  for  <^ small  town 
work  have  been  made  in  36  towns,  a  total  length  of  30  miles; 
and  about  20  miles  of  miscellaneous  surveys  have  been  made 
for  roads  to  be  constructed  by  towns. 


» 


Office  Engineering  Work. 

Plans,  profiles  and  cross-sections  have  been  plotted  of  sur- 
veys in  67  towns,  representing  a  length  of  73  miles.  The 
plans  and  profiles  were  plotted  on  a  horizontal  scale  of  40  feet 
to  an  inch,  the  vertical  scale  being  8  feet  to  an  inch.  The 
cross-sections  were  plotted  on  a  natural  scale  of  4  feet  to  an 
inch. 

Lay-out  plans  have  been  made  of  roads  in  91  towns.  Plans 
to  accompany  decrees  for  street  railway  locations  on  State  high- 
ways and  for  provisional  locations  have  been  made  in  28  towns ; 
plans  and  profiles  for  work  under  the  **  small  town"  act  in  33 
towns ;  and  miscellaneous  plans,  for  20  miles  of  road,  have  also 
been  made. 

Preliminary  estimates  in  104  towns,  representing  68  miles, 
have  been  made,  and  also  final  estimates  in  79  towns,  repre- 
senting 50  miles. 

Bridge  plans  have  been  made  as  follows :  — 

Nine  I-beam  bridges,  solid  floor;  spans,  12  to  28  feet 
One  I-beam  bridge,  wooden  floor ;  span,  22  feet. 
One  plate-girder  bridge,  solid  floor ;  span,  40  feet. 
One  plate-girder  bridge,  wooden  floor ;  span,  40  feet. 
One  cast-iron  pile  bridge,  brick  floor;  span,  80.5  feet. 
One  cast-iron  pile  bridge,  brick  floor;  span,  106  feet. 
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Expenditures. 

The  foIIowiDg  is  a  summary  of  the  expenditures  of  the  High- 
way Commission  from  Dec.  1,  1900,  to  Dec.  1,  1901 :  — 

Construction  Expenditures. 


TOWN  OB  CITY. 


Tear  of 
Lay-oat 


Amoant. 


TotaU. 


Barnstable  County, 
Barnstable,   . 
Brewster  (1st), 
Brewster  (2d), 
Chatham, 
Dennis  (1st), 
Dennis  (2d), 
Dennis, 
Harwich  (1st), 
Harwich  (2d), 
Orleans, 
Provincetown, 
Sandwich,     . 
Sandwich,     . 
Trnro  (1900  contract), 
Truro  (1901  contract), 

Berkshire  County 
Cheshire, 
Dalton, . 
Lee. 

Lenox,  . 
Lenox,  . 
North  Adams, 
North  Adams, 
Pittsfield,      . 
Richmond,    . 

Bristol  County, 

Acushnet 

Attleborough, 
Attleborough, 
Dartmouth,  .... 
Dartmouth,  .... 
Easton,  .... 
Mansfield,  .... 
Rehoboth,  .... 
Seekonk,  .... 
Seekonk,  .... 
Somerset,      .... 

Somerset 

Somerset,  .... 
Taunton,  .... 
Taunton,       .... 


Amount  carried  forward. 


1901 
1901 
1901 
1901 
1900 
1900 
1901 
1900 
1900 
1900 
1901 
1898 
1900 
1895 
1895 


1901 
1896 
1900 
1899 
1900 
1900 
1901 
1901 
1901 


1901 
1900 
1901 
1900 
1901 
1900 
1901 
1899 
1900 
1901 
1899 
1900 
1901 
1900 
1901 


$1,649  26 

8,080  13 

4,199  77 

1,856  40 

825  22 

SSS  89 

2,088  40 

151  78 

2,538  93 

878  10 

796  32 

7  61 

4,301  72 

1,584  84 

904  99 


#759  09 

197  69 

9,377  33 

108  65 

1,203  59 

4,958  70 

4,857  20 

3,323  80 

2.639  77 


12,788  29 

1,059  74 

3,511  20 

309  47 

5,725  43 

1,598  59 

7  20 

291  05 

3,460  90 

1,741  71 

217  30 

23  75 

19  68 

321  50 

1,350  70 


124,646  86 


27,425  82 


22,426  51 


#74,499  19 
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Construction  Expenditures— Continued. 


TOWN  OR  CITT. 


Tear  of 
L«j-oat. 


Amount  brought  forward, 

■ 

Dukes  County. 


Edgartown, 
Edgartown, 


Essex  County. 
Amesbury,    . 

Groveland,   . 

Hamilton,     . 

Hayerhill, 

Lvnn,    .... 

Jrfenimac,     . 

Methuen, 

Methaen, 

Newbury, 

Newbury,     . 

North  Andover,    . 

Salem,  .... 

Saugus, 

Saugus  (bridges), 

Swampscott, 

Swampscott, 

Wenhara, 


Franklin  County, 
Buckland,  .... 
Buekland,  .... 
CJolrain,  .... 
Deerfield,  .... 
Deerfield,  .... 
Erving,  .... 
Erving  (1900  contract), 
Erving  n901  contract), 
Greenfield,  .... 
Montague,  .... 
Northtield,  .... 
Orange,        .... 

Whately 

Whately,      .... 


Hampden  County, 
Brimfield,     .... 
Chester,        .... 
Chester,        .... 
Monson,        .... 
Palmer,        .... 
Palmer  (1st), 
Palmer  (2d), 
Wales, 


Amounts  carried  forward. 


1900 
1901 


1901 
1900 
1900 
1899 
1897 
1901 
1900 
1901 
1900 
1901 
1900 
1901 
1898 
1898 
1897 
1900-01 
1901 


1898 
1900 
1901 
1900 
1901 
1899 
1900 
1900 
1900 
1899 
1901 
1900-01 
1899 
1901 


1901 
1900 
1901 
1901 
1900 
1901 
1901 
1901 


AmonnL 


$1,781  99 
2,063  11 


f  4,901  87 

5,616  14 

IS  22 

12,565  29 

8,526  85 

4,328  68 

2,960  93 

4,485  09 

4,389  13 

862  91 

2,398  44 

1,731  21 

376  65 

76  05 

1,018  13 

5,692  22 

4,277  47 


•7 

1,829 

1,161 

4,666 

2,497 

164 

108 

2,667 

3,111 

2,933 

16 

5,178 

108 

3,586 


06 
61 
51 
21 
73 
90 
65 
45 
25 
12 
36 
00 
55 
95 


36 
16 
14 


•567 

172 
4,693 
1,063  65 

111  10 
4,807  33 
4,845  06 

493  13 


#16,752  83 


Totals. 


174,499  19 


3,845  10 


58,715  28 


28,037  45 


#165,097  02 
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Construction  Expenditures  — 

-  Continued, 

Tear  Of 

TOWN  OB  CITT. 

Lay-oat. 

Amount 

Totals. 

Amounts  brauglUfonvardt   . 

*          ■ 

#16,752  88 

#166,097  02 

Westfield. 

1901 

6,027  70 

Wilbraham  (Ist),        .... 
Wilbraham  (2d), 

1901 

1,627  00 

1901 

24  16 

X                   w      ' 

23,331  68 

Hampshire  County. 

Amherst, 

1901 

#388  64 

fielchertown. 

■ 

1900 

4,686  96 

Belchertown, 

■ 

1901 

14  67 

EastbamptOD, 

• 

1900-01 

6,201  29 

Hadley, 
Hatfield, 

1 

1899 

621  62 

1 

1901 

427  81 

Northampton, 

«        • 

• 

1899 

66 

Williamsburg, 

1 

1899 

10  86 

Williamsburg, 

■ 

1901 

7,364  93 

18,617  33 

Middlesex  County 

ActoD  r Great  Road),    . 

•                ■ 

1899 

$24  68 

Acton  ((ireat  Road), 

1900 

1,186  04 

Acton  (Great  Road),    . 

1901 

6,062  68 

Acton  (west), 

1901 

8,278  46 

Bedford, 

•~ 

1  43 

Chelmsford, 

1901 

4,424  47 

Concord, 

1900 

4,170  04 

Groton, 

1901 

37  76 

Lexington,    . 

1900 

1,943  61 

Marlborough, 

1900 

38  70 

Marlborough, 

1901 

6,108  67 

Natick, . 

1901 

6,181  27 

Newton, 

1901 

6,664  87 

North  Reading,    . 

1901 

6,178  36 

Reading, 

1900 

1,693  19 

Stoneham,    . 

1900 

4,096  77 

Stoneham,    . 

1901 

2,787  24 

Sudbury, 

1900 

864  47 

Sudbury, 

1901 

7,642  86 

Tewksbury, . 

1900 

117  21 

Tewksbury, . 

« 

1901 

2,132  66 

Townsend  (Ist), 

1900 

987  36 

Townsend  (2d), 

1900 

1,705  52 

Townsend  Hst  contract), 
Townsend  (2d  contract),     . 

1901 

43  66 

1901 

1,240  62 

Way  land  (Ist),    . 

1900 

1.831  91 

Wayland  (2d),     , 

t 

1900 

4,486  12 

Winchester,. 

k 

1899 

169  89 

Winchester, . 

1 

1900 

16  42 

Woburn, 

1 

1900 

1,666  93 

Wobum, 

» 

1901 

2,372  07 

■ 

.        • 

81,213  50 

.        •        . 

Amount  cam 

ledfo 

rwar 

d, 

.               . 

1288,269  63 
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Construction  Expenditures — Continued. 


TOWN  OR  CITT. 


Tear  of 
L«7-ont. 


Amount  brought  forward^ 


Nantucket, 
Ned  tucket, 
Nantucket, 


Nantucket  County, 


Norfolk  County, 

Braintree,     .        .  .        . 

Cohasset,      .        .  .        . 
Fox  borough, 

Milton,          .        .  .        . 

Walpole,       .        .  .        . 

Wellesley,    .        .  ,        . 

Weymouth.  .        .  .        . 
Wrentham  (1st), . 
Wrentham  (2d),  . 

Wrentham,   .        .  .        . 


Plymouth  County, 
Abington  (Ist),    . 
Abington  (2d),     . 
Abington,     .... 
Brockton,     .... 
Lakevllle,     .... 
Marion,         .... 
Marion  (Ist), 
Marion  (2d), 

Marsh  fie  Id,   .... 
Mattapoisett, 
Mattapoisett, 

Plymouth,     .... 
Scituate,       .... 
Wareham  (1st),  . 
Wareham  (2d),    . 
West  Bridgewater, 
West  Bridgewater, 

Suffolk  County. 
Chelsea,        .... 
Revere,         .... 
Revere  (bridges). 


Auburn, 
Barre,  . 
Barre,  . 
Barre,  . 
Blackstone, 
Brookfield, 


Worcester  County. 


Amounts  carried  forward^    , 


1899 
1900 
1901 


1900 
1900 
1901 
1900 
1900 
1901 
1896 
1900 
1900 
1901 


1900 
1900 
1901 
1900 
1901 
1899 
1901 
1901 
1901 
1900 
1901 
1896 
1900 
1901 
1901 
1900 
1901 


1901 
1899 
1899 


1901 
1899 
1900 

1900 
1900 


Amount. 


#157  48 

1,342  21 

551  14 


#4,688  04 

1,546  07 

8,141  68 

4,467  44 

492  69 

6,433  56 

11  24 

189  52 

55  14 

4,549  00 


#269  04 
3,695  53 
4,851  75 

765  72 
1,387  21 

149  19 

902  42 
1,993  02 
4,395  49 
1,064  47 
3,209 

118 

993 
2,256 
2,109 
4,796 
2,571 


17 
97 
52 
08 
53 
77 
75 


18  48 

161  42 

32  60 


12,040  77 

119  39 

4,571  64 

5  70 

4,724  16 

161  64 


111,623  30 


Totals. 


#288,259  53 


2,060  78 


25,564  38 


35,529  63 


202  60 


#351,606  82 
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Construction  Expenditures  - 

-  Concluded. 

TOWN  OB  CITY. 

Year  of 
Lay-out 

Amount. 

Totali. 

Amounts  brought  forward^    . 

■                    • 

111,623  30 

(351,606  82 

Charlton, 

1901 

59  45 

Fitchburg,    . 

1900 

1,454  51 

Fitch  burg,    . 

1901 

3,716  83 

Gardner, 

1897 

227  66 

Gardner, 

1900 

2,185  62 

Gardner, 

1901 

5,132  25 

Hard  wick,    . 

1901 

4,167  02 

Harvard  ( 1 900  contract) ,    . 
Harvard  (1901  contract). 

1900 

5,611  96 

1900 

2,859  66 

Holden, 

1900 

896  78 

Leicester, 

1899 

612  51 

Leominster, . 

1901 

358  72 

Lunenburg,  . 

1900 

750  76 

Lunenburg,  . 

1901 

3,438  17 

Millbury, 

1900 

4,190  33 

North  borough. 

1900 

4,390  06 

Princeton,     . 

1900 

4,990  42 

Shrewsbury, 

1899 

248  31 

Shrewsbury, 

1900 

4,074  90 

Spencer, 

1899 

594  11 

Spencer  (Ist), 

1900 

1,746  38 

Spencer  (2d), 

1900 

7,211  88 

Sutton, . 

1901 

4,994  64 

Templeton,  . 

1901 

2,698  01 

Uxbridge,     . 

1901 

4,559  64 

Warren, 

1899 

2  35 

Warren, 

1900 

780  21 

Warren, 

1901 

4,944  18 

West  Brooklield, . 

1900 

22  57 

West  Brookfield, . 

1901 

8,975  42 

Worcester,    . 

1900 

5,206  10 

•        • 

102,219  61 

•        ■         « 

Total,     . 

« 

1 

i 

• 

t453,826  43 

Repair  and  Maintenance  Expenditures. 


TOWN  OH  city. 


Amount. 


Barnstable  County, 

Barnstable 

Bourne, 

Brewster, 

Chatham, 

Amount  carried  forward,     . 


•198  10 

137  04 

215  18 

54  25 


Totali. 
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Repair  and  Maintenance  Expenditures  —  Continued, 


TOWN  OB  CITT. 


Amoniit. 


Total!. 


Amount  brought  forward^    . 


Dennis, 
Harwich, 
Provincetown, 
Sandwich,    . 
Truro, . 

Yarmouth  (north^, 
Yarmouth  (south), 
Orleans, 


Berkshire  County, 

Adams, 

Cheshire, 

Dalton, 

Great  Barrington, 

Hancock, 

Lee 


Lenox, 

North  Adams, 
Pittsfield,     . 
Richmond,  . 
Williamstown, 
Windsor, 


Bristol  County. 
Acushnet,  .  .  .  .  . 
Attleborough,      .        .        .        < 

Dartmouth, 

Easton, 

Fairhaven, 

Korth  Attleborough,  . 

Rehoboth, 

Seekonk,      

Somerset, 

Taunton, 

Westport, 


Cottage  City, 
Edgartown, . 
TisbuiT, 
West  Tisbury, 


Amesbury, 

Andover, 

Beverly, 

Gloucester, 

Hamilton, 


Dukes  County. 


Essex  County. 


Amounts  carried  forward^  . 


(604  57 

887  80 
101  64 
1  01 
117  46 
220  56 
241  97 
449  85 
32  59 


tl52  45 
161  53 
608  11 
671  03 
596  76 
405  36 
682  73 
132  50 
560  12 
494  56 
163  78 
1  38 


(180  37 

4  69 

73  08 

10  62 

176  Zb 

906  29 

39  77 

2  65 

146  97 

59  55 

826  48 


1465  70 

62  92 

113  96 

121  34 


(137  61 

188  47 

146  03 

294  84 

88  19 


(855  14 


(2,157  46 


4,620  26 


2,426  77 


763  92 


$9,968  40 
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Repair  and  Maintenancb  ExFzsmTUBXB--  CotUinued. 


TOWN  OR  CITY. 


Amounts  brought  forward,  . 


Haverhill,    . 
Lawrence,   . 
Mernmac,    . 
Methuen, 
Newbury,    . 
Newburyport, 
North  Andover, 
Saagus, 
Swampsoott, 
Wenham,     . 
West  Newbury, 


Ashfield, 
Bucklaod,    . 
CharlemoDt, 
Colraio, 
Deerfield,    . 
Erving, 
Greenfield,  . 
Montague,  . 
Orange, 
Shelburne,  . 
Sunderland, 
Whately,      . 


Franklin  County, 


Brimfield, 

Chester, 

Chicopee, 

Monson, 

Palmer, 

Russell, 

Westfield, 

West  Springfield, 

Wilbraham, 


Hampden  County. 


Belchertown, 

Easthampton, 

Goshen, 

Granby, 

Hadley, 

Huntington, 

Northampton, 

South  Hadley, 

Ware,  . 

Williamsburg, 


Hampshire  County. 


Amount  carried  forward. 


Amoont 


(855  14 

16  53 

1,184  14 

166  34 

143  72 

45  56 
123  58 

90  21 
346  33 

61  14 

50  86 
198  08 


$303  02 

358  24 

180  21 

150  93 

103  27 

143  97 

78  66 

13  62 

69  92 

52  65 

88 

12  04 


(127  30 
216  42 
497  79 

95  22 
138  30 
938  83 
355  23 
181  23 

34  06 


13  11 

42  54 

53  81 

55  06 

317  67 

412  32 

42  96 

297  66 

80  73 

80  48 


Totals. 


(9,968  40- 


3,281  63- 


1,467  41- 


2,584  38- 


1,386  34 


118,688  16- 
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Repair  and  Maintenance  Expenditurrs  —  Continued 


TOWN  OB  CITY. 


Amount. 


Totals. 


Amount  brought  forward^    . 
Middlesex  County, 


Acton, . 

Ashby, 

Bedford, 

Boxborough, 

Chelmsford, 

Concord, 

Lexington,  . 

Lincoln, 

Lowell  (north^,  , 

Lowell  (south),  , 

Marlborough, 

North  Reading,   . 

Reading, 

Stoneham,   . 

Sudbury, 

Tewksburj, 

Townsend,  . 

Tyngsborough,   . 

Watertown, 

Wayland,     . 

Weston, 

Winchester, 


Nantucket, 


Braintree, 

Cohasset, 

Hoi  brook, 

Milton, 

Norfolk, 

Norwood, 

Quincy, 

Walpole, 

Westwood, 

Weymouth, 

Wrentham, 


Nantucket  County. 


Norfolk  County. 


Abington,  . 
Brockton,  . 
Duxbury,  . 
Hingham,  . 
Marion, 
Marshfield,  . 
Mattapoisett, 


Plymouth  County. 


Amounts  carried  forward^   . 


$53  60 
72  96 
25  29 
86  62 
67  97 
67  13 

125  93 
72  84 
25  12 

1,455  10 

126  51 
4  72 

133  49 

38  70 

21  08 

23  30 

131  96 

95  51 

214  14 

196  02 

126  68 

340  64 


t2  14 
33  50 
35  98 
1,210  34 
33  91 

173  83 
22  41 

275  29 
75  28 

123  99 

148  97 


t3  27 
92  53 
128  40 
117  51 
110  58 
120  98 
119  30 


(692  57 


(18,688  16 


3,445  26 
287  90 


2,135  64 


(24,506  96 
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Repair  and  Maintenance  Expenditures — Concluded. 


TOWN  OR  CITY. 


Amount. 


ToUli. 


Anumnts  broughi  forward^  . 


Middieborough,  . 
Plymouth,   . 
Scituate, 
Wareham,   . 
West  Bridgewater, 
Whitman,    . 


Revere  (east), 
Revere  (west). 


Suffolk  County. 


Worcester  County. 

Athol, 

Auburn, 

Barre, 

Blackstone, 

Brookfield, 

Fitchburg, 

Gardner, 

Grafton, 

Hardwick, 

Harvard, 

Holden, 

Leicester, 

Lunenburg, 

New  Braintree,   .... 
Northborough,    .... 

Paxton, 

Phillipston, 

Princeton, 

Shrewsbury,        .... 

Spencer, 

Sterling, 

Sturbridge, 

Sutton, 

Templeton, 

Uxbridge, 

Warren, 

Westborough,     .... 
West  Boylston,    .... 
West  Brookfield, 
W^estminster,       .... 
Worcester, 


Total, 


(692  67 

71  76 
646  06 

179  44 
26  48 

4  64 

180  13 


•189  64 
762  06 


138  01 
424  34 

28  00 

16  39 
166  16 

81  60 
189  96 
236  06 

36  72 

3  28 
261  37 
879  16 
226  62 

14  61 
123  03 
287  87 

91  82 

4  64 
368  46 

78  68 

161  06 

83  99 

69  66 

42  74 

147  96 

160  29 

13  99 

24  64 

32  36 

81  69 

160  03 


•24,606  96 


1,701  07 


891  69 


3,961  76 


•31,061  47 


Expended  for  repair  and  maintenance  of  steam  road  rollers, 


•429  82 
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Expenditures  under  "SMiiLL  Town"  Acts. 

[Under  Chapter  432  of  the  Acts  of  1900.] 

Alford  (two  contracts), $388  00 

Avon, 460  00 

Blandford, 900  00 

Bolton, 500  00 

Carver, 800  00 

Danvers, 3,000  00 

Halifax, 300  00 

Hanson, 1,200  00 

Lanesborough, 450  00 

Lakeville 700  00 

Maynard, 750  00 

Mendon 660  00 

Middlefield 400  00 

Monterey, .  800  00 

Mount  Washington,                                .       *.  342  00 

New  Marlborough, 600  00 

Otis 400  00 

Pembroke, 864  00 

Rochester  (two  contracts), 8,000  00 

Sheffield 1,000  00 

Stow 448  00 

Tolland 266  25 

Topsfield, 640  00 

Westford 1,400  00 

West  Stockbridge  (two  contracts),       .        .  1,090  00 

#20,803  25 

[Under  Chapter  433  of  the  Acts  of  1901.] 
Westford 966  30 

(21,769  55 

General  Office  Expenses,  Dec.  1,  1900,  to  Dec.  1,  1901. 

[Under  Acts  of  1900,  Chapter  141.] 

Salaiies  of  commissioners,    .....  $500  01 

Travel  of  commissioners, 181  07 

Salaries  of  clerical  assistants  and  chief,  first  and 

second  assistant  engineers,        ....  1,246  67 
Printing,  including  postal  cards  and  stamped 

envelopes, 35  35 

Advertising  hearings, 7  89 

Office  supplies,       .......  55  70 

Postage, 5  12 

Amount  carried  forward,        ....     $2,031  31 
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Amount  brought  forward^ 


.     12,031  31 


Examining  titles, 

Expenses  in  Graves-Brown  case,  Swampseott, 
Miscellaneous  items, 


15  00 
8  00 
6  02 


[Under  AcU  of  1901,  Chapter  5tl.] 

Salaries  of  commissioners, 

Travel  of  commissioners, 

Salaries  of  clerical  assistants  and  chief,  first  and 

second  assistant  engineers,        .... 

Rent  of  offices, 

Printing,  including   postal  cards  and  stamped 

envelopes, 

Advertising  hearings, 

Office  supplies 

Telephone,  including  tolls, 

Postage, 

Examining  titles, 

Recording  land  takings  and  easements. 
Expenses  in  Isaac  C.  Wyman  case,  Swampseott, . 
Expenses  in  H.  B.  Taylor  case,  Plymouth,  . 
Miscellaneous  items,  including    telegraph   and 

express  charges,  car  fares  and  minor  office 

expenses, 330  46 


(7,791  65 

1,609  95 

13,700  32 

3,760  42 

1,292  08 

53  73 

819  17 

164  59 

169  48 

79  80 

25  22 

115  25 

41  10 

Summary  of  ExPE!a>iTURE8. 

For  construction, 

For  road  repair  and  maintenance, 
For  steam  roller  repair  and  maintenance, 
For  construction  under  **  small  town*^  acts. 
For  genei*al  office  accounts,  . 


(2,060  33 


Total  expenditures  for  year, . 


29,453  22 
131,513  55 

(453,826  43 

81,061  47 

429  82 

21,769  55 

31,513  55 

1538,600  82 


W.  E.  McCLINTOCK. 
HAROLD  PARKER. 
JOHN  H.  MANNING. 


APPENDIX. 
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Appendix   A, 


Table  showing  thb  Highways  laid  out,  constructed  or  contracted 

TIONS  TO 

[In  the  iMfc  oolamn,  the  capital  lettara  used  have  the  followlof^  tlgnlAeance :  A,  tnp;  B»  loeal 
E,  limestone;  F,  gravel;  G,  grayei  and  foar-lnoh  maoadam;  H,  aoreened  grayel;  K,  clay  and 


TOWN. 


1 
2 
8 

4 

6 

0 

7 

8 

0 
10 
11 
12 
13 
14 
16 
10 
17 
18 
19 
20 

I 

21  i 

22  ! 
23 
24 
25 

20 

I 
27 


Abington, 

Abington, 

Acton, . 

Acton, . 

Acton  (west), 

Acushnet, 

Acushnei, 

Adamt, 

Amesbary, 

Ameabury, 

Ambent, 

Andover, 

Andover, 

Aabby, 

Asbfield, 

Athol,  . 

Attleborongb, 

Attleborongh, 

Auburn, 

Auburn, 

Auburn, 

Barnttable  (north), 

Barnstable  (south), 

Barnstable  (south), 

Barre,  . 

Bedford, 

Belcher  town, 


Year. 


1900, 


1001.. 

1800-1900. 

1001,. 


1001.. 
1807,  . 
1001,. 
1807.. 
1800.. 


1001, . 
1001.. 


1806-00, 
1807^00-1000. 
1804-08-00, 
1807-08,  . 
1895-00,  . 
1000,  . 
1901, . 
1896-97,  . 
1898-99,  . 
1001. . 


1800,  . 

1807,  . 
*  I  iwii,  .       . 
.     1807-00-1000, 


1807. 


1000,. 


Road  Laid  Out. 


From  — 


Brockton  line, . 

.  II  End  of  1000  lay-out, 
i| 
Ij  Concord  Une,>  . 

End  of  1000  lay-out, 

Boxborough  line,     .       . 

1,500  feet  east  of  New  Bedford  line. 

Long  Plain  village,  . 

Cheshire  line,  . 

Merrlmao  Una, 

End  of  1800  lay-out, 

HadleyUne,     . 

Lawrence  line. 

North  Reading  line, 

I   Aahby  post-office.   . 

One  mile  north  of  Ashfleld  post-offloe, 

Orange  line. 

North  Attleborough  line. 

End  of  1000  lay-out, 

Dunn*s  Mills,  . 

Worcester  line. 

End  of  1897  lay-out, 

Sandwich  line, 

Yarmouth  line. 

End  of  1897  lay  out. 

Bridge  over  Ware  River, 

Lexington  line. 

Near  depot, 


•  I 


1  Exclusive  of  1,100  feet  at  railroad  crossing. 
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Appendix   A. 


for  by  the  commission,  and  the  nature  of  the  several  construc- 
Jan.  1,  1902. 

field  ttone;  C,  local  ledge  other  than  trap;  D,  bottom  eoune  local  field  atone,  top  ooarae  trap; 
four.lDch  macadam ;  M,  clay  and  aoreened  gravel;  N,  anaarfaeed.] 


Road  Laid  ( 

)UT.            1 

Length 

Miles. 
.70 

Length 

Oon. 

structed. 

Widths. 

Material  of 

Road 

Surface. 

Direction. 

Location. 

Macadam. 

Shouldsrs. 

Easterly,      . 

MUes. 
.58 

Feet. 
50 

Feet. 

15 

Feet. 
3 

B. 

1 

Baaterly, 

.48 

.65 

60 

15 

B. 

2 

Northerly,   . 

2.78 

2.78 

60+ 

15 

8 

a-o. 

1 

8 

North-westerly,  . 

.64  ' 

.58 

50 

15 

A-G. 

1 

4 

Sonth-easterly,    . 

.72 

.72 

60 

15 

- 

A. 

5 

Northerly,    . 

.63 

.68 

«H- 

15 

8 

B. 

6 

To  Rochester  Hoe, 

1.77 

1.77 

1 

40 

15 

B. 

T 

Northerly,    . 

.57 

.57 

1 

50 

15 

8  ' 

1 

A. 

8 

Easterly, 

.61 

.38 

50-60 

15 

8 

B. 

0 

Easterly, 

.48 

.56 

60-55 

15 

- 

B. 

10 

Easterly, 
Southerly,    . 

.06 
1.22  1 

Partly 

graded. 

^1.22 

50 

66 

1 

15 

18 

8 

A. 
D. 

11 
12 

Northerly,    . 

1.85 

1.85 

60 

15 

8 

0. 

18 

Southerly,   . 

8.58 

3.58 

66-60 

20-18-16 

5-3 

1 

B. 

14 

Northerly,   , 

1.61 

1.61 

60-70 

- 

- 

H. 

16 

Easterly, 

1.61 

1.61 

50 

17 

3 

D-A. 

16 

South-westerly,  . 

1.00 

1.00 

66 

1 

15 

3 

F. 

17 

Boath-wesierly,  . 

1.20 

1.20 

!                   66 

- 

F. 

18 

Southerly,    . 

1.93 

1.08  ' 

i                  50 

15 

3' 

1 

'05  A, '96-7  B. 

10 

Southerly,    . 

1.14 

1.14 

5CH- 

15-18 

3 

A. 

20 

South-westerly,  . 

.08 

.75  i 

1 

50+ 

_ 

N. 

21 

South-easterly,    . 

.05 

.05 

1 

50 

1                  IS 

_ 

B. 

22 

Westerly,     . 

.85 

.85 

40+ 

;          18-15 

8 

'           B. 

28 

Westerly,     . 

1.41 

1.41 

40-62 

15 

B. 

24 

North-westerly,  . 

1.68 

1.68 

50-40.5 

15 

8 

A. 

25 

North-westerly,  . 

.54 

.54 

1                  60 

15 

8 

B. 

26 

South-westerly,  . 

.66 

.66 

60 

15 

3 

A-G. 

1 

27 

40 
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Table  showing  the  Highways  laid  out,  gonstruoted  or 


TOWN. 


1  Belehertown, 

2  Beyerly, 

8  Blaokfltone, . 

4  Boarne, 

6  Bozborougb, 

6  Brainlree,    . 

7  Brewtter,     . 

8  Brewster,    . 
0  Brlmfleld,^  . 

10  Brlmfield,    . 

11  BrooktOD,    . 

12  Broekton,    . 

13  Brookfleld,  . 

14  Backland,    . 

15  Charlemonfc, 
10  Charlton, 

17  Chatham,     . 

18  Chatham,     . 
10  Chelmsford, 

20  Chelmsford, 

21  Chelsea, 

22  Cheshire, 
28  Cheshire, 

24  Chester, 

25  Chester, 

26  Chieopee, 

27  Cohasset, 

28  ColralD, 

29  ColraiD, 

80  Concord, 

81  Concord, 

82  Cottage  City 
88  Dalton, 

84  Dartmouth, 

85  Dartmouth, 
88  Deerfleld, 


Year. 


1001,  . 

1805-07-08, 

1800-1000, 

1807-08, 

1807-00, 

1000,. 

1805-07, 

1001,. 

1807-00, 

1001,  . 

1807-08-00, 

1000,  . 

1807-08-1000, 
1804-1000, 
1807-0800, 

1001,  . 
1800,  . 
1001,  . 
1808-00,     . 
1001,  . 
1001, . 
1800-1000, . 
1001, . 
1800-1000,. 
1001,  . 
1807-00,     . 
1807-00-1000, 
1808, . 
1001,  . 
1807-08,     . 
1000,. 
1804-06,     . 
1805-06,     . 
1808-00-1000, 
1001,  . 
1804-05,     . 


Road  Laid  Out. 


From  — 


End  of  1000  lay-oat, 

Wenham  line,  . 

Uzbrldge  line, . 

Cohasset  Narrows, . 

Acton  line, 

Qnlnoy  Hne,     . 

Dennis  line. 

End  of  1807  lay-out. 

If  onaon  line,    . 

Wales  line, 

Easton  line, 

Abington  line, . 

Mill  Street,       . 

Bhelbnrae  Falls  station. 

Bridge  over  Deerfield  River, 

Charlton  Depot  village. 

Depot  Street,   . 

End  of  1800  lay-out, 

Lowell  line, 

006  feet  from  the  end  of  1800  lay-out, 

Willoughby  Street, .... 


Faroham   station,   Boston   8c   Albany 

Railroad. 
1,000  feet  north  of  1000  lay-out,     . 


100  feel  fVom  Beoket  line. 
End  of  1000  lay-out, 
Springfield  line, 
Near  Hingham  line, 
Shelbume  line, 
End  of  1808  lay-out, 
Lincoln  line,     . 
Acton  line, 

Sengekontaoket  bridge, 
Flttafleld  line,  . 
Westport  line, . 
End  of  1000  lay-out. 
South  Deerfield  station. 


1  Exclusive  of  200  feet  at  bridge  at  Foskett's  fi£ills. 
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CONTRACTED  FOR  BY 

THE  Commission,  etc.—  Continued. 

Road  Laid  Out. 

Length 
Con- 
structed. 

Widths. 

1 
Material  of 

Road 
Surface. 

Direction. 

Length. 

Location. 

Macadam. 

Shoulders. 

Bouth-waaterly,  . 

Miles. 
.60 

MUes. 

Feet. 
60 

Feet. 
15 

Feet. 

A-O. 

1 

BoQtheriy,    . 

2.01 

2.01 

60-60 

18 

8 

•06-7  A,  "OS  0. 

2 

Soath-eaaterly,    . 

1.17 

1.17 

40.6-60+ 

16 

8 

A-O. 

8 

Baaterly,      . 

1.42 

1.42 

46+ 

15 

3 

B-0. 

4 

Westorly,     . 

1.86 

1.86 

60-60 

16 

4-8 

B. 

6 

Boath-eaaterly,    . 

.46 

.46 

66 

18 

3 

A. 

6 

Easterly, 

S.49 

2.40 

40-60 

15 

3 

B. 

7 

To  Orleaiit  line,  . 

6.80 

6.80 

50+ 

16 

- 

6. 

8 

Southerly,   . 

2.84 

2.84 

60-60 

- 

- 

»99  F,  W  H. 

9 

Northerly,   . 
Eaaterly,      . 

1.10 
1.87 

1   Partly 
graded. 
1.87 

60 
88 

16 

8.6 

N. 
6. 

10 
11 

Westerly,    . 

.66 

.66 

60 

16 

3 

B. 

12 

Easterly, 

1.80 

1.80 

60 

16 

3 

A. 

18 

Westerly,    . 

8.40 

8.40 

80-60 

24-18-16-12 

8 

A-O. 

14 

Easterly,      . 

.77 

.77 

60-42+ 

16 

8 

D. 

16 

SoQtherly,    . 
North-westerly,  . 

1.10 
.69 

Partly 

graded. 

.50 

50 
60 

16 
16-12 

^ 

B. 

A. 

16 
17 

North-westerly,  . 

.68 

.68 

60 

16 

- 

A. 

18 

Westerly,     . 

.93 

.93 

50 

18 

3 

A. 

10 

Nortb-westerly,  . 

.51 

.50 

60 

16 

- 

A. 

20 

Southerly,    . 

.58 

.80 

66 

24 

- 

A. 

21 

North-easterly,    . 

1.42 

1.42 

60 

15 

- 

G-A. 

22 

North-easterly,    . 

• 

.46 

- 

60 

- 

- 

N. 

28 

North-easterly,    . 

.66 

.66 

60 

16 

3 

A. 

24 

Easterly, 

.48 

.48 

40-60 

15 

- 

A. 

26 

Northerly,    . 

.92 

.92 

56-60-60 

20 

4-8 

A. 

26 

Easterly,      . 

1.78 

1 

1.78 

60-60+ 

15 

8 

B-D. 

27 

Northerly,   . 

1.08 

1.08 

40-60 

- 

- 

H. 

28 

Northerly,    . 

.75 

.40 

60+ 

- 

- 

H. 

29 

North-westerly,  . 

1.47 

1.47 

60 

16 

3 

B. 

80 

South-westerly,  . 

.52 

.62 

60 

15 

8 

Q-A. 

81 

Northerly,    . 

2.87 

2.87 

60 

16 

8 

B. 

82 

Easterly,      . 

1.56 

1.56 

80-60 

16 

7.6 

A. 

88 

Easterly, 

2.22 

2.22 

80 

18 

8 

B. 

84 

Easterly,      . 

.46 

.46 

80 

18 

- 

B. 

85 

South-easterly,    . 

1.68 

1.58 

80 

15 

8 

A. 

86 

42 
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TABLK  SHOWINO  the  HIOETWAYS  laid  out,  constructed  OB 


Year, 

Road  Laid  Odt. 

TOWN. 

From  — 

1 

Deerfleld,    .       .       .       . 

1900 

Cheapslde  bridge,    .       .       •       .       . 

2 

Deerfleld,    . 

1901 

End  of  1900  lay-out,'        .       .        .        . 

3 

DeoDls, 

1805-98,     .        .       . 

Yarmouth  line, 

4 

DeoDiB  (lontb). 

1900 

Baas  Rlyer  bridge, 

6 

DenDl0  (touth), 

1901 

End  oflOOO  lay4>ut,        .       .       .       . 

0 

Dnzbnry,    . 

1804-95-97-99,  . 

If  arshfield  line, 

7 

Eftston, 

1900 

Brockton  line, 

8 

BasthamptoD,     , 

1805-06,     .       .       . 

Northampton  line 

9 

Eastbampton, 

1900 

Clark  Street, 

10 

EaatbamptOD, 

1001,  .... 

End  of  1900  lay-out,        .       .       .       . 

11 

EdgartowD, 

1807-99-1900.    . 

Sengekontacket  bridge,  •       .       .       . 

12 

BdgartowD, 

1001 

End  of  1900  lay-out 

18 

BrvlDg, 

1898<O9-1900,    . 

Town  hall  to  Orange  line. 

14 

Falrbayen,  . 

1894-95,     . 

Mattapolsett  line 

16 

Fltchbnrg,  . 

1894-95,     .        . 

Westminster  line, 

16 

Fltcbbarg,  . 

1807 

Lunenburg  line, 

17 

Fltehbarg,  . 

1900 

Ashby  line, 

18 

Fitcbbarg,  . 

1901 

End  of  1900  Uy .out,        .       .       .       . 

19 

Foxborougb, 

1901 

Mansfield  line, 

20 

Gardner, 

1897-98,     . 

Templeton  line 

21 

Oardoer,      . 

1900,.        .        . 

Westminster  line,   .       .       .       .       . 

22 

Gardner, 

1001 

End  of  1900  lay-out 

28 

OloQceater, . 

1894-95-98, 

Manchester  line, 

• 

24 

Goshen, 

1894-95,     . 

Goshen  Tillage  to  Williamsburg  line,  . 

• 

25 

Grafton, 

1897*99-1900,     . 

MiUbury  line 

26 

Granby, 

1894,.        .        . 

South  Hadley  line 

27 

Great  Barrington 

»      * 

1894-96-97, 

Housatonio  River, 

28 
29 

Greenfield,  . 
Greenfield,  . 

1899 

1900,  .... 

225  feet  north-west  of  Boston  ft  If  sine 

bridge,  near  Deerfield  line. 
500  feet  from  beginning  of  1809  lay-out. 

80 

Groton, 

1001 

Near  Nashua  River,        .       .       .       . 

81 

Groveland,  . 

1000 

King  Street, 

82 

Groveland,  . 

1901,. 

End  of  1900  lay-out,        .       .       .        . 

88 

Hadley, 

1804-98-99-1900,       . 

1 

Connecticut  Rivw  bridge, 

84 

Hamilton,    . 

1899-1900, 

2  miles  north  from  Wenham  line, . 

85 

Hancock,     . 

1895-96-98-99,  .        .  ' 

Plttofield  line 

86 

Hard  wick,  . 

1897 , 

1 

New  Braintree  line,        .       .       .       . 
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CONTBACTED  FOR  BY 

THE  Commission,  : 

ETC.—  Continued, 

Road  Laid  Out. 

1 

Length 

Con. 

stracted . 

Widths. 

1 

Material  of 

Road 

Surface. 

Direction. 

I 
Length.' 

Location. 

1 

Macadam. 

Shoulders. 

Boutb-weaterly,  . 

Miles. 
.44 

Miles. 
.44 

1 

Feet. 
60 

Feet. 
15 

Feet. 
8 

1 

1 

A. 

1 

Southerly,    . 

.87 

.87 

60 

1 

15 

- 

A. 

2 

North-eaaterly,    . 

4.27 

4.27 

40-50- 65 

15 

8 

B. 

8 

Euterly,      . 

1.00 

1.00 

40 

15 

8 

A. 

4 

Euterly,      . 

.31 

.81 

40-46 

15 

- 

A. 

& 

Boatherly,    . 

3.05 

2.06 

80-40-60 

15 

8 

A-B-C. 

6 

SoQtk-ivesterly,  . 

.80 

.80 

1 

70 

15 

8 

B-O. 

T 

South-westerly,  . 

1.82 

1.82 

40 

15 

8 

A. 

8 

Soattaerly,    . 

.79 

.79 

60 

15 

8 

A. 

9 

Southerly,    . 

.81 

.81 

49.5 

15 

8 

A. 

10 

Southerly,    . 

1.01 

1.01 

50 

15 

8 

B. 

11 

South-eaaterly,    . 

.62 

.52 

60 

15 

- 

B. 

12 

Eaeterly,      . 

2.04 

2.04 

60-60-t- 

- 

•- 

F. 

18 

Wetterly,     . 

1.45 

1.45 

80 

15 

8 

B. 

14 

Eatterly, 

.97 

'   .97 

50 

15 

8 

A. 

15 

Weaterly,    . 

.61 

.61 

60 

18-15 

8 

D. 

16 

Southerly,    . 

.58 

.58 

60 

16 

8 

B. 

17 

Southerly^    . 

.49 

.49 

60 

16 

- 

B. 

18 

Northerly,    . 

.97 

.84 

50 

lA 

- 

B-O. 

19 

Baeterly, 

2.87 

2.87 

60+ 

J 

15 

- 

A-O. 

20 

Westerly,    . 

.62 

.29 

!                   60 

- 

- 

A. 

21 

North-westerly,  . 

.86 

.31 

60 

16 

- 

A. 

22 

North-easterly,    . 

2.48 

2.48 

50 

15 

8 

0-B. 

28 

South-easterly,    . 

1.91 

1.91 

60 

15 

8 

B. 

24 

South-easterly,    . 

1.56 

1.56 

60 

15 

3 

O-A-B. 

26 

North-easterly,    . 

.68 

.68 

1 

86 

15 

8 

A. 

26 

Basterly, 

2.79 

2.79 

40-60-70 

18-15 

8 

»94A,»96-7F. 

27 

North-westerly,  . 

.59 

.69 

1 

49.6-60 

18 

- 

A. 

28 

Easterly, 

.40 

.40 

1 

50 

15 

8 

A. 

29 

South-easterly,    . 
North-easterly,    . 

.54 

.66 

Partly 
graded. 

.56 

1 

60 
60 

15 
15 

8 

A. 
A. 

30 
31 

North-easterly,    . 

.21 

60 

15 

- 

A. 

32 

Easterly, 

2.98 

2.78 

50-82.5-66+ 

15 

8; 

A. 

38 

North-easterly,    . 

1.44 

1        1.44 

60-50 

1 

15 

3! 
j 

B. 

34 

Westerly,    . 

8.28 

3.23 

60 

F. 

85 

Northerly,    . 

.89 

.89 

60 

15 

8 

A. 

36 

44 
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Tablb  showing  thb  Highways  laid  out,  constructed  or 


1  Hard  wick, 

2  Harvard, 
8  Harwlohp 
4  Harwich, 
b  Hatfield, 

6  Harerhill, 

7  Hlngham, 

8  Hlngham, 
0  Hinsdale, 

10  Holbrook, 

11  Holden, 

12  Holden, 
18  Hantington, 
14  LakeviUe, 
16  Lawrence, 

16  Lee, 

17  Lee, 

18  Leicester, 

19  Lenox, 

20  Lenox, 

21  Leominster, 

22  Lexington, 
28  Lexington, 
24  Lincoln, 
26  Lowell  (Boulevard), 

26  Lowell  (Princeton  Street), 

27  Lunenburg, 

28  Lunenburg, 

29  Lynn,  '. 

80  Mansfield, 

81  Marion, 

82  Marlon, 
88  Marion, 

'84  Marlon  (Wareham), 

86  Marlborough  (east), 

36  Marlborough  (west). 


1901,  . 
1900,  . 
1899-1900, 
1901,. 
1901,. 

1899,  . 
1894,. 
1896-97, 
1901, . 
1894>96, 
1894-97, 
1898-1900, 
1896-96, 
1901,. 
1896,. 
1894-96, 

1900,  . 
1894-96-96-98-99, 
1899-1900, 
1901, . 
1901, . 
1896-98,  . 
1900,. 
1896-97,  . 
1897,  . 
1897-98,  . 
1898-99-1900, 
1901, . 
1899,  . 

1901,  . 
1894-96,  . 
1897-1899, . 
1901,  . 
1901, . 
1897,  . 
1897-99-1900, 


Road  Laid  Out. 


Prom  — 


End  of  1897  lay-out, 
Woodehuck  hill,      . 
Dennis  line,     . 
End  of  1900  lay-out, 
Northampton  line,  . 
West  end  of  River  Street, 
Weymouth  Back  River, 
Near  Cohasset  Une, 
Dalton  line. 


Weymouth  line, 

1894-96,  Holden  village, 
1897,  end  of  1894  lay-out, 

Worcester  line, 


Russell  line,     .       .       ... 

^  mile  from  Mlddleborough  line, . 

Methuen  line, 

Lee  Park, • 

Lenox  line • 

Worcester  line, 

Lee  line, 

End  of  1899  lay-out,         .... 

Near  comb  shop, 

Massachusetts  Avenue,  .... 

Bedford  line 

Concord  line  to  Lexington  line,     . 

Tyngaborough  line,         .       .        .       . 

Chelmsford  line, 

Fitchburg  line, 

End  of  1900  lay- out,        .... 

264  feet  north  of  centre  of  channel  of 

Saugus  River  and  Revere  line. 
Foxborough  line, 


Marion  village, 
Marlon  village, 
End  of  1899  lay-out, 
End  of  1896  lay-out, 
Sudbury  line,  . 
;  Northborough  line, . 
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CONTRACTED  1 

FOR  BY 

THE  Commission, 

ETC.  —  Continued. 

Road  Laid  Out. 

Length 

Gon- 
Dtrncted. 

Widths. 

Material  of 

Road 

Surface. 

Direction. 

Length. 

1 

Location. 

Macadam. 

Shoulders. 

1 

North-eaeterly,    . 

Miles. 
.48 

Miles. 
.48 

iree«. 
50 

Feet. 
15 

Feet. 

A. 

1 

Westerly,    . 

.70 

.66 

60 

15 

- 

B. 

2 

Baaterly,      . 

2.15 

2.15 

4<H- 

• 

15 

- 

A. 

3 

Baaterly, 

.88 

.88 

40 

15 

-  1 

A. 

4 

Norfb-eaaterly,    . 
Westerly,    . 

.80 
2.08 

Partly 
graded. 
2.08 

50 
70 

15 

^ 

A. 
F. 

6 
6 

Baaterly,      . 

1.42 

1.42 

84 

- 

- 

F. 

7 

Westerly,     . 

1.28 

1.28 

50-88+ 

15 

8 

D. 

8 

Booth-easterly,    . 

.40 

- 

50 

- 

- 

- 

9 

Westerly,     . 

1.11 

1.11 

SO 

15 

8 

B-0. 

10 

Northerly, 
Southerly, 

2.70 

2.70 

80^9.5 

18-15 

8 

B. 

11 

Northerly,   . 

1.06 

1.06 

50 

15 

8-5 

B. 

12 

Westerly,     . 

1.01 

1.01 

50+ 

15 

8 

A. 

IS 

South-westerly,  . 

1.07 

.85 

50 

15 

- 

B. 

14 

Southerly,    . 

.27 

.27 

50 

18 

7 

0. 

16 

Easterly,      . 

1.98 

1.98 

40-85-50 

24-15 

8 

D. 

16 

Southerly,    . 

1.26 

1.26 

50 

16 

8 

D. 

17 

Westerly,     . 

4.87 

4.87 

30 -58-55-67+ 

24>18-16.15 

8-5-5.5 

'94 - 6  D, '98-9 
B. 

18 

Northerly,    . 

1.21 

1.21 

56± 

15 

3 

D. 

19 

Northerly,   . 

1.07 

1.07 

60-66 

15 

8 

D. 

20 

South-westerly,  . 
Westerly,     . 

1.82 
8.46 

Partly 
graded. 
3.45 

50 
50-50+ 

15 

8 

F. 
B. 

21 
22 

South-easterly,    . 

.85 

.85 

50 

15 

8 

B. 

28 

South-easterly,    . 

2.07 

2.07 

50 

15 

8 

B. 

24 

Easterly,      . 

.97 

.97 

60 

16 

8 

D. 

26 

Easterly, 

1.84 

1.84 

60± 

18 

6 

D. 

26 

Easterly,      . 

1.45 

1.45 

50 

15 

8 

D. 

27 

Easterly,      . 

.40 

.40 

50 

15 

- 

D. 

28 

North-easterly,    . 

.90 

- 

70 

- 

- 

29 

South-easterly,    . 
North-easterly,    . 

.72 
1.48 

Partly 
graded. 
1.48 

60 
40 

15 
15 

8 

B-G. 
B. 

80 
81 

Westerly,     . 

1.38 

1.88 

40-55 

15 

8 

B. 

82 

South-westerly,  . 

.80 

.85 

50 

15 

- 

B. 

88 

To  Wareham  line, 
Westerly,     . 

.10 
.40 

Partly 
graded. 
.40 

50-65 
60-60 

16 

8 

B. 

84 

36 

Easterly, 

1.71 

1.71 

60 

15 

6-4-8 

B. 

86 
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Table  showing  the  Highways  laid  out,  constructed  or 


TOWN. 


Year. 


1 

Marlborough,     . 

1901, . 

2 

Ifarshfleld,  . 

1804-9648-90,  . 

z 

Marshfleld,  . 

1901,  . 

4 

MatUpoiMtt, 

1894>96,     . 

6 

MatUpoisett, 

1900, . 

« 

Mattapoiaelt, 

1901. . 

7 

Merrimao,    • 

1807>98.99, 

« 

Merrlmac,    . 

^ 

1901,  . 

9 

Melhuen,     • 

1806-1900, . 

10 

Melhoen,     . 

1901,  .        . 

11 

Middleborongh,  . 

1804-98,     . 

12 

Iflllbary,     .       . 

1900,  . 

18 

MiltOD, 

1899-1900, 

14 

Monson, 

1894,  .        . 

16 

MoDson,    .  . 

1901, .        .        . 

16 

Montague,   . 

1808-99,     . 

17 
19 

Nantucket,  . 
Nantueket,  . 

1894-06-96-97-9 

1900. 
1896, .        .        . 

8-99- 

19 

Nantucket,  . 

1901, .        .        . 

20 

Natlck.        .       . 

1901,  .       . 

21 

Needham,    . 

1901,  . 

22 

New  Bralntree,  . 

1897,  .        .        . 

28 

Newbury,    . 

1899-1900, .        . 

24 

Newbury,    . 

1901,  .        .        . 

26 

Newburyport,     . 

1896-98,     . 

26 

Newton, 

1901, . 

27 

Norfolk,      .       . 

1806, . 

28 

North  Adams,    . 

1894-96-97, 

29 

North  Adams,     . 

1900,. 

80 

North  Adams, 

1901, .        . 

81 

Northfleld,  . 

1901,  . 

82 

Northampton, 

1894,.        . 

88 

Northampton, 

1897-99-1900, 

84 

Northampton, 

1898-99,     . 

Sb 

North  Andover, 

1900,.        . 

86 

North  Andoyer, 

1901, .        . 

BoAD  Laid  Out. 


From  — 


End  of  1900  lay-out,        .... 

Duzbury  line, 

End  of  1899  lay-out,        .... 

Falrhaven  line, 

Ned  Point  Light  road 

End  of  1900  lay-out,        .... 

Near  Haverhill  line,        .... 

Amesbury  line, 

Lawrence  line, 

End  of  1900  lay-out,        .... 

Nemasket  River, 

Worcester  line, 

Neponset  River, 

Railroad  bridge 

Palmer  line,     ...... 

Junction  pipe  line  and  ferry  road,  Bast, 

First  mile-stone, 

Seventh  mile-stone,        .... 

End  of  1900  lay-out,        .... 

Wellesley  line, 

Newton  line, 

Hardwlck  line  to  War«  line,  . 

Newburyport  line 

End  of  1900  lay-out,        .... 

West  Newbury  line,       .... 

Needham  line, 

Walpole  line  to  Wrentham  line,    . 

WilUamstown  line, 

Boston  &  Maine  Railroad  bridge  at 

Davenport  Street. 
End  of  1900  lay-out,         .... 


Near  Mill  Brook,  .  .  .  . 
Hadley  Bridge,  .... 
Easthampton  line,  .... 
South  Street,  end  city  macadam,  . 

Lawrence  line, 

End  of  1900  lay-out, 
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CONTRACTED  FOR  BY  TUB  CoHiassiON,  ETC.  —  Continued. 


Road  Laid  Out. 

Length 

Con- 

strocted. 

1 

f  1 

Widths. 

1 

1   MaUrialof 
1        Road 
Borfaee. 

Direotion. 

Length. 

Miles. 
.70 

Location. 

Maoadam. 

Shoolders. 

Eaatorly,      . 

1    Miles. 
1          .80 

Feet. 
60-65 

Feet. 

16 

f 

Feet. 

B. 

1 

Northerly,    . 

2.00 

2.00 

80-40-46 

16 

8 

B-C. 

2 

Northerly,    . 

.41 

1           •*! 

46 

16 

- 

B-0. 

8 

BaaUrly, 

1.1« 

1.16 

80 

16 

8 

B. 

4 

Eaaterly, 

.81 

.81 

40 

16 

8 

B. 

6 

Saaterly, 

.67 

.60 

60 

16 

- 

B. 

6 

Northeaaterly,    . 

.02 

1 

.92 

60+ 

16 

4-8 

B-C. 

7 

Booth. westerly,  . 

!    -^ 

.64 

60 

16 

8 

0. 

8 

North^eaaterly,    . 

l.«7 

1.67 

1             60-60+ 

16 

8 

0-B. 

9 

North-easterly,    . 

.62 

.49 

60 

1 

16 

- 

0. 

10 

Soalherly,    . 

2.76 

2.76 

1             80-60 

1 

16 

7.6-8 

B. 

11 

Boatherly,    . 

.88 

.88 

1                  60 

16 

8 

A. 

12 

Booth-easterly,    . 

.87 

.87 

'      49.6-82.6 

24 

1 

4 

▲. 

18 

Northerly,    . 

.03 

.98 

:       36 

16 

8 

▲. 

14 

Booth-easterly,    . 

.10 

1 

.10 

60 

1 

16 

- 

A. 

16 

North-westerly,  . 

1.63 

1.63 

60 

16 

8 

A. 

16 

Easterly, 

4.61 

4.61 

66 

12-16 

8 

B-B-G. 

17 

Westerly,     . 

.66 

.06 

66 

16 

8 

B-G. 

18 

Easterly,      . 

.71 

.17 

66 

12 

- 

B-G. 

19 

Westerly,     . 

1.14 

1.14 

60-70 

16-18-20 

- 

A-G. 

20 

Westerly,     . 

1.00 

- 

60-80 

18-22 

- 

B. 

21 

Bontherly,    . 

!    •" 

.17 

60 

16 

8 

A. 

22 

Bootherly,    . 

1.22 

1.22 

1             66-06 

16 

8 

B. 

28 

Boatherly,    . 
Easterly,      . 

.88 
1.76 

Partly 
graded. 
1.76 

'             66-80 

1 

1    eO-60-|-76+ 

16 
16 

8 

B. 
0. 

24 
26 

North-easterly,    . 

1.03 

1.03 

46-86 

22 

- 

A. 

26 

BoQth-westerly,  . 

1      1.46 

1.46 

60 

16 

8 

B. 

27 

Easterly,      . 

1      1.60 

1.60 

80-66 

16 

8 

D. 

28 

Booth-easterly,    . 

i        .64 

.64 

60 

16 

8 

A. 

29 

Bootherly,    . 

.47 

.47 

60 

16 

- 

A. 

80 

Bootherly,    . 

.68 

'          •      1 

70-160 

16 

- 

B. 

81 

Booth-westerly,  . 

.66 

'          .66 

1 

40 

20 

8 

C. 

82 

Northerly,    . 

.64 

.64  1 

60 

16 

8 

A. 

83 

Bootherly,    . 

.48 

.48 

60 

16 

8 

A. 

84 

Booth-easterly,    . 

.79 

.79 

06 

IB 

1 

8 

D. 

86 

Booth-easterly,    . 

.67 

• 

60-60 

16 

1 

- 

A. 

86 
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Table  showing  thb  Highways  laid  out,  constructed  or 


TOWN. 


Year. 


1  North  Attleborongh, . 

2  Northboroagh  (eMt), 

3  Northboroagh  (south), 

4  Northboroagh  (wMt), 

5  North  Reading, 

6  North  Reading, 

7  Norwood, 

8  Norwood, 

9  Orange, 

10  Orange, 

11  Orange, 

12  Orleans, 
18  Orleans, 
14  Palmer, 
16  Palmer, 

16  Pazton, 

17  Phllllpston, 

18  Pittafleld, 

19  PltUfield, 

20  PltUfield, 

21  Plymouth, 

22  Princeton, 

23  Proylncetown, 

24  Qnlney, 
26  Raynham, 

26  Reading, 

27  Rehoboth, 

28  Revere, 

29  Revere, 
3D  Richmond, 
81  Richmond, 
32  Russell, 

83  Salem, . 

84  Bandwloh, 
86  Bangns, 
86  Boltnate, 


1804-97-99, 

1897-98, 

1897,. 

1900,. 

1807-98, 

1901,. 

1896-96, 

1897-99, 

1894-96-97, 

1900,. 

1901,. 

1900,. 

1901,  . 

1899-1900, 

1901,. 

1896-08, 

1897-98, 

1894-98, 

1897,. 

1901,. 

1897-1900, 

1901,. 

1899,. 

1901,. 

1899-1900, 

1896-96-99, 

1897-98,     . 

1899,  . 

1807-98-99, 

1901, . 

1894-96-97-98-99, 

1901,  . 

1897-98-1900, 

1899,  • 

1804-96-1900, 


Road  Laid  Out. 


From  — 


Bruce  Avenue, 

Marlborough  line, 

Weetborough  line 

Shrewsbury  line, 

Andover  line, 

End  of  1898  lay-out,        .... 

Bills  station, 

Walpole  line 

Athol  line, 

Brviog  line, 

End  of  1900  lay-out 

Brewster  line, 

End  of  1900  lay.out 

Tenneyvllle,   near  Boston  8c  Albany 

Railroad  freight  station. 
End  of  1900  lay -out,        .... 

Worcester  line 

Near  Athol  line, 

Hancock  line 

Dalton  line 

End  of  1898  lay-out,        .       .       .       . 

Beaver  Dam  Brook 

Princeton  station 

Near  Truro  line, 

Near  Weymouth  Fore  River  bridge,    . 

Taunton  line 

Btoneham  line, 

Seekonk  line 

Boston  line, 

Saugus  line, 

Boston  ft  Albany  Railroad  station. 

End  of  1899  lay-out,        .... 

Westfleld  line  to  Huntington  line, 

Swampscott  line, 

Barnstable  line, 

Fox  Hill  bridge  to  Revere  line, 

Oannett's  Comers, 
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CONTRACTED  1 

FOR  BT 

THE  Commission, 

ETC. —  Continued. 

Road  Laid  Out. 

Length 

Con- 

struoted. 

Widths. 

i  Material  of 
Road 
Sorfaoe. 

DlrfMition . 

Length. 

Loeation. 

Maoadam. 

Shoulders. 

^^  AA  vn#%#^r  u  . 

Boath-wMUrly,  . 
Bouth-WMterly,  . 

Miles. 
8.60 

1.88 

MUes. 
8.60 

1.88 

Feet. 
8«-66 

66 

Feet. 
24-18-16 

16 

Feet. 
8 

4-8 

*94-'06B,'06- 

W-'OOF. 

B. 

1 
2 

Noith-weaterly,  . 

.42 

.42 

!                 60 

16 

8 

B. 

8 

EMtarly,      . 

.42 

.42 

66 

16 

8 

B. 

4 

Sootlierly,    . 

1.01 

1.01 

66 

16 

3 

0. 

6 

Bontberly,   . 

.76 

.76 

66 

16 

- 

B. 

6 

Southerly,   . 

1.02 

1.02 

40-60-^ 

16 

8 

B. 

7 

Northerly,   . 

1.08 

1.08 

46-60-60 

16 

8 

B. 

8 

Westerly,    . 

2.18 

2.18 

80-40.6 

17 

8-6 

D-A. 

9 

Eaetorly,      . 

.42 

.42 

60 

16 

8 

B. 

10 

Eeaterly,      . 

.41 

.41 

60 

16 

^ 

B. 

11 

North-eMterly,   . 

.82  1 

1 

.82 

60 

16 

8 

B. 

12 

North-easterly,    . 

.42 

1 

60 

- 

- 

- 

18 

Bomh-eMterly,    . 

1.68 

1.68 

60+ 

16 

8 

(}-A. 

14 

Baeterly.      . 

.08 

.98 

80-h 

16 

8 

€h-A. 

16 

North-westerly,  . 

8.24  , 

8.24 

60-70 

16 

8-6 

B. 

18 

Easterly,      . 

1.19  1 

1.19 

60 

16-12 

4-8 

B. 

17 

Easterly, 

1.64 

1.64 

eO.40-40 

16 

8 

A. 

18 

Westerly,    . 

.76 

.76 

60 

- 

- 

F. 

1» 

North-easterly,   . 

.87 

.88 

1             ao 

16 

A. 

20 

Southerly  and 

northerly. 
Easterly,      . 

8.86 
.99 

8.86 
.99 

40-60-112 
60 

16 
16 

8 
8 

B. 
B. 

21 

22 

Westerly,    . 

.22 

.22 

1                  ^ 

16 

- 

B. 

28 

North-westerly,  . 

.49 

.60 

68-66 

82 

1 

A. 

24 

North-easterly,   . 

.61 

- 

40 

16 

1 

A. 

26 

Northerly,   . 

1.07 

1.07 

66 

16-18 

8 

B. 

26 

Easterly,      . 

1.89 

1.80 

60 

16 

8 

B. 

27 

North-easterly,    . 

.68 

.68 

44-60 

2« 

8 

A. 

28 

Soath-westerly,  . 

.67 

.67 

71 

22 

2 

A. 

29 

Northerly,   . 

1.86 

1.86 

66 

- 

- 

F. 

80 

North-easterly,    . 

.24 

.41 

66 

- 

- 

F. 

81 

North-westerly,  . 
Northerly,  . 

6.66 
.18 

6.66 
.18 

60 
«0+ 

16 

8 

'94-'06  A,  •06- 

•97-'98-»99F. 

F. 

82 
88 

Westerly,    . 

2.67 

2.67 

M 

16 

8 

B. 

84 

Southerly,    . 

1.60 

1.60 

'            n± 

22 

2 

A. 

86 

South-easterly,    . 

1.77 

1.77 

40-60-80 

16 

8 

A-B-O. 

86 
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Table  shotting  the  Highways  laid  out,  constructed  or 


TOWN. 


1  Bhelbnrne,  . 

2  Beekonk,  . 
8  8e«konk,  . 
4  Bhrewsbary, 
6  Bomenet,    . 

6  BomerMt,    . 

7  Boath  Hftdley, 

8  Bpeneer, 

9  Spencer, 

10  Sterling, 

11  Stonehun,  . 
18  Stoneham,  . 
18  Stoneham,  . 
14  Sturbrldge, . 
U  Sndbnry,     . 

16  Sndbary,     . 

17  Sudbury,     . 

18  Sunderland, 
10  Sntton, 

ao  Sntton, 

SI  Swampaoott, 

22  Swampacott, 

23  Swampaoott, 

24  Tannton,  . 
26  Tannton,     . 

26  Templeton, . 

27  Templeton, . 

28  Tewkabnry,^ 
20  Tewkabnry, 

80  Tlsbnry,      . 

81  Townaend, . 
32  Townaend, . 
88  Truro, . 

84  Tyngiborougli, 

35  Uzbrldge,    . 


Year. 


18B4~V7,      •         •         • 

1000 

1001, .  •  .  . 
1806-08-00-1000,  . 
1806-07-00-1000,       . 

1001 

1806-07-08-00-1000,  . 

1807-1000, 

1001,. 

1807-08, 

1807-08, 

1000,. 

1001,. 

1807,. 

1807-08-1000, 

1001,. 

1001,. 

1807,. 

1800,. 

1001,. 

1807,. 

1000.. 

1001,. 

1806-06-08-00-1000,  . 

1001, . 

1800,. 

1001,. 

1000,. 

1001,. 

1804,. 

1806-08-00-1000, 

1001.. 

1806,. 

1806-06, 

1807-08, 


Road  Laid  Odt. 


From  — 


Bridge  Street, 

Rehoboth  line 

End  of  1000  lay-out,        .       .       .       . 

Woroeater  line 

South  Street 

End  of  1806  lay ^>at,        .       .       .       . 

Granby  line,     ...... 

Leloeater  line, 

End  of  1000  lay-out,        .       .       .       . 

Near  town  hall. 

South  Street, 

Reading  lino. 

End  of  1000  lay-out, 

FtokHlUroMl, 

Marlborough  line, 

End  of  1000  lay-out,        .... 

Wayland  line, 

Oonneotleut  River  bridge,      .  • 

If  illbury  line 

End  of  1800  lay-out 

Boaton  ft  Maine  Railroad  (Swampaoott 

branoh) . 
End  of  1807  lay-out 

End  of  1000  lay-out,        .... 

Near  Highland  Street,     .       .       .       . 

End  of  1000  lay-out  to  Dighton  line,     • 

Gardner  line, 

End  of  1800  lay-out,        ...» 

Lowell  line. 

End  of  1000  lay-out,        .... 

Vineyard  Hayen  Tillage,         .       .       . 

Townaend  village,  ..... 

End  of  1000  lay-out  to  Groton  line, 

Wellfleet  line, 

Tyngaborough  bridge  to  Lowell  line.  . 

Blaokatone  line 


>  Exoluslve  of  1,200  feet  at  railroad  eroaaing. 
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<X>NTRA0TEO  FOB  BT  THE  COIOaSSIOM,  BTC. —  ContiHUed. 


BoAD  Laid  Out. 

Length 

Con- 

stmoted. 

Widths. 

Material  of 

Road 

Bnrfaoe. 

—^ 

Direetlon. 

Length 

Location. 

Maoadam. 

Bhonldera. 

Korth-eMterly,   . 

Miles. 
2.16 

Miles. 
2.16 

Feet. 

80-60 

Feet. 
18-16 

Feet. 

8 

B-A. 

1 

Weetarly,     . 

.66 

.66 

60 

16 

8 

B. 

2 

Werterly,    . 

.51 

.61 

60 

- 

- 

F. 

S 

Korth-eaaterly,    . 

3.00 

8.00 

60-66-66 

18-16 

64-8 

B. 

4 

-BoQtberly,    . 

8.50 

8.60 

4O-6Q-60 

18-16 

8 

B. 

6 

North.eMterly,  . 

.68 

- 

W+ 

16 

- 

B. 

6 

Booth.weeterly,  . 

2.42 

2.42 

86-60 

16 

8 

A. 

7 

Westerly,    . 

1.20 

1.20 

60 

16 

4-8 

B-D. 

8 

Westerly,    . 

.81 

.81 

68-68 

16 

8 

B-D. 

9 

€oolh-weeterly,  . 

l.SO 

1.20 

60 

16 

8 

A. 

10 

Northerly,   . 

.67 

.67 

60-66 

16 

7.6 

B. 

11 

Bontherly,    . 

.62 

.62 

66 

16 

- 

B. 

12 

Bontherly,    . 

.80 

.80 

66 

16 

- 

B-a. 

18 

Northwesterly,  . 

.68 

.68 

60 

16 

4-8 

B. 

14 

Bssterly, 

1.60 

1.60 

60± -60-60 

16 

8 

B. 

16 

Easterly, 

1.47 

1.47 

60 

16 

8 

B. 

16 

North-westerly,  . 

.76 

- 

60 

16 

- 

B. 

17 

Sssterly, 

.10 

.10 

60 

16 

8 

A. 

18 

Bontherly,    . 

.40 

.40 

60 

16 

- 

B. 

10 

fioath^ssterly,    . 

.61 

.61 

60 

15 

- 

B. 

20 

North-essterly,    . 

1.08 

1.06 

60 

- 

- 

F. 

21 

Westerly,     . 

.80 

.80 

60-64 

18-20 

- 

A. 

S2 

Westerly,     . 

.06 

.06 

60± 

20 

- 

A. 

28 

Westerly,    . 

2.74 

2.74 

40-66 

16 

8 

B. 

24 

Westerly,     . 

• 

.20 

.20 

66 

16 

- 

B. 

26 

North-westerly,  . 

.62 

.62 

60 

15 

- 

G-A. 

26 

North-westerly,  . 

.88 

.88 

60 

16 

- 

A-a. 

27 

South-easterly,    . 

.66 

.66 

60 

16 

S 

A. 

28 

fiotith-aasterly,    . 

.56 

.88 

60 

16 

- 

A. 

20 

Booth-westerly,  . 

1.08 

1.08 

60 

16 

8 

B. 

80 

Boath-easterly,    . 

2.61 

2.61 

66-60-60 

15 

S 

B-A. 

81 

Bontherly,    . 

.86 

.86 

60 

- 

- 

F. 

82 

Northerly,    . 

2.86 

1.60 

40 

10-161 

- 

K-M. 

88 

Bonth-easterly,    . 

2.05 

2.06 

60 

16 

8 

A-D. 

84 

North-westerly,  . 

1.28 

1.28 

60 

16 

8-6 

B. 

86 

1  Beaoh  stone,  16  feet;  broken  stone  and  clay,  10  feet. 
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Table  showing  the  Highways  laid  out,  constructed  ob 

TOWN. 

Year. 

Road  Latd  Out. 

From  — 

1 

• 

Uzbiidge,    .... 

1901 

End  of  1898  lay .ont 

a 

Wain,        .... 

1901,.        .        .        . 

Brlmfleld  line, 

8 

Walpole  (south}, 

1894-96-97*1900,       . 

Norfolk  Une, 

4 

Walpole  (north)', 

1897-98,     .        .        . 

Norwood  line, 

« 

Walpole  (north), 

1900, 

160  feet  from  the  end  of  1898  lay -ont,    . 

6 

Ware 

1897-99-1900,    . 

New  Braiotree  line,        .       .       .       . 

7 

Wareham,  .... 

1896 

Near  Weweantit  bridge, 

8 

Wareham,  .... 

HWO|  .... 

Cohasset  Narrows  bridge. 

9 

Wareham,  .... 

1901.. 

End  of  1898  lay-ont,        .       .       .       . 

10 

Wareham,  .... 

1901,. 

Marion  Une,     . 

11 

Warren,      .... 

i89&*vo,      ... 

West  Warren, . 

12 

Warren 

1809-1900,. 

Warren  village. 

18 

Warren,      .... 

1901,. 

End  of  1900  lay-out. 

14 

WaUrtown, 

1895-96,     . 

Waltham  line, . 

15 

Wayland,    .... 

1897-1900,. 

Weston  llne,^   . 

16 

Wellesley 

1901,. 

Natiek  line,      . 

17 

Wenham,    .... 

1897 

Beverly  line,    . 

18 

Wenham 

1901 

End  of  1897  lay^>at. 

18 

Weetborongh,     . 

1897 

Near  insane  hospital. 

80 

West  Boylston,  . 

1897-98,     . 

Worcester  line, 

81 

West  BridgewaUr,    . 

1900 

Brockton  line, 

82 

West  Bridgewater,    . 

1001,. 

Bod  of  1900  lay-ont. 

88 

West  Brook  field  (east),    . 

1899-1900, 

Brookfleld  line. 

84 

West  Brookfleld  (west),  . 

1890,  .        .        .        • 

Ware  line. 

86 

West  Brookfleld, 

1901,.        .        .        . 

End  of  1900  Uy-oot, 

86 

Westfleld,   .... 

1894-96-98-99,  . 

West  Bpringfleld  line,     . 

87 

Westfleld 

1898-99-1900,    .        . 

End  of  town  macadam,  . 

. 

88 

Westfleld,   .... 

1901 

End  of  1900  lay-out. 

89 

Westminster,             .       . 

1894-96-96-97-98-99, 

Fitchbo^  line. 

80 

WeetNewbnry,. 

1896-97.     . 

Newbnryport  line,  . 

81 

Weston,      .... 

189899,     . 

Near  Waltham  line. 

82 

Westport,    .... 

1894-96-97-98.  .        .  | 

Dartmouth  line. 

83 

West  Bpringfleld, 

1896-96,     .        .        . 

Top  of  Tapham  hill. 

84 

WestTisbnry,    . 

1896-97,     . 

Tisbary  line,    . 

86 

Wostwood, .... 

1899-1900, 

Norwood  line  to  Dedham  Une, 

^  Exclusive  of  1,800  feet  at  Concord  River  and  railroad  crossing. 
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OONTRACTBD  FOB  BY  THE  COMMISSION,  ETC.— Oofl^tnCied. 


Road  Laid  Out. 


Direction. 


North.weflt«rIy, 

Bonth-weaterly, 

Northerly, 

Southerly, 

Southerly, 

Southerly, 

Beeterly, 

Weeterly, 

South-westerly, 

To  1806  lay  out, 

Eaaterly, 

Euterly, 

To  West  Brook 

field  line. 
Baeterly,      . 

North- westerly, 

Beeterly,      . 

Northerly,    . 

North -eMterly, 

North-westerly, 

Northerly,    . 

Southerly,    . 

Southerly,    . 

North-westerly, 

South-westerly, 

North-westerly, 

Westerly,    . 

Westerly,     . 

Westerly,    . 

South-westerly, 

Westerly,    . 

Westerly,     . 

Easterly, 

Easterly,      . 

South-westerly, 

Northerly,   . 


Length. 


Miles. 
.60 

1.04 

2.60 

1.70 

.24 
1.80 

.67 
1.06 

.n 

.14 

1.80 

.04 

.47 

.86 

2.27 

1.18 

.60 

.61 

.71 

1.65 

1.00 

.07 

.81 

.16 

.60 

2.22 

1.87 

.82 

8.00 

2.22 

8.15 

4.25 

1.58 

2.84 

1.05 


Length 

COD- 

strueted. 


Miles. 
.46 

Graded. 

2.60 

1.70 

.24 

1.80 

.67 

1.06 

.60 

Graded. 

1.80 

.04 

.47 

.86 

2.27 

1.18 

.60 

.61 

.71 

1.65 

1.00 

.07 

.81 

.16 

.60 

2.22 

1.87 

.82 

8.00 

2.22 

8.16 

4.25 

1.53 

2.84 

1.05 


Widths. 


Location. 


Maoadaro. 


Shoulders. 


Feet. 
60 

Wd 

50 

60 

60 

60 

60 

40 

60-60 

40.6-60 

40.6 

40.6 

86 

60 

62-60-70 

50 

60 

60 

60 

60 

60-604—116 

60 

50 

50 

60 

60-H 

60 

60-60 

60-110 

60 

66-80 

60-136 

60 

46-56-60 


Feet. 
16 

16 
16 
16 
15 
16 
16 
16 
15 
16 
16 
15 
27 
16 
15 
15-18 
16 
15 
16 
16 
16 
15 
15 
16 
18-15 
18-16 
16 
16 
15 
18 
18 
18 
15-12-10 
15 


Feet. 


3 
8 
8 

8 
8 
■3 


3-4 
3 

I 
3-4  I 

3 

4-12 

3 
3 
8 


8 

3 
3 

3 
8-4.6 

3 
3 
3 
8 


Material  of 

Road 

Surface. 


A. 

N. 
O-B. 

B. 

B. 

A. 

B. 

B. 

B. 

B. 

A. 
O-A. 

A. 
A-B. 

B. 
A-O. 

A. 

A. 

B. 
'07H,  *08A-H. 

B. 

B. 

A. 

A. 

D. 

A. 

A. 

B. 
D-O. 
A-D. 
C-B. 
O-B. 

A. 

B. 

B. 


20 
21 


24 
26 
26 
27 
S3 
20 
30 
31 
81 
88 
84 
85 
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Tablb  SHOWora  thb  Highways  laid  out,  oonstbuoted  or 


TOWN. 


Ymut. 


WeymoQth, 

1804, . 

Woymoath, 

1806^7,     .        . 

Wliately,     . 

1800, . 

Wbatoly,     . 

1001,  .       . 

Whitman,    . 

1804-08,     . 

WUbrahua, 

1806-07,     . 

Wllbnham, 

1001,  .        .        . 

Wllbnham, 

1001, .        .        . 

WllUanuibarg, 

1808-08,     .        , 

WUlUnMbarg,    . 

1001, . 

u 

WllliMMtOWO,    . 

1806-06-08, 

12 

WlnohMter, 

1800-1000, 

18 

Windflor,     • 

1807,  .        . 

14 

Wobaro,     . 

1000, .       . 

16 

Woburn,     . 

1001, . 

16 

Worcester,  • 

1806-07,     .        . 

17 

Woroeeter, . 

1807,  . 

18 

Woroeeter,  • 

1000, . 

19 

1804-06-00-1000 

1       • 

20 

Wrentham, . 

1807-08.     . 

21 

Wrentham, . 

1001,  .        .        . 

22 

Yarmouth  (north),    . 

1804-06,     . 

28 

Yarmouth  (Mntt 

I), 

1806-07,     . 

Road  Laid  Out. 


Prom  — 


Holbrook  line. 

Fore  River  to  Back  River, 

Deerfleld  llne,^ 

Bnd  of  1800  lay-ont, 

Brookton  line, . 

Near  Springfield  line,     . 

Bnd  of  1807  lay>oat, 

Bnd  of  1806  lay^>nt, 

Ooehen  line,    . 

Bnd  of  1808  lay-ont. 

North  Adams  line,  . 

Arlington  line  to  Wobnm  line, 

Cnmmlngton  line,    . 

Winchester  line, 

Bnd  of  1000  lay-ont, 

Pazton  line, 

Holden  line,     . 

West  Boylston  Une, 

PlainvUle, 

Norfolk  line,    . 

Bnd  of  1000  lay-ont, 

Barnstable  line  to  Dennis  line, 

Bass  River  to  Barnstable  Une, 


1  Bzelnsive  of  876  feet  at  railroad  crossing. 


No.  54.] 


APPENDIX  A. 


55 


OONTRACTBD  FOB  BY  THE  COKKISSION,  ETC.  —  Ckmcluded. 


Road  Laid  Odt. 

t 

Length 
Oon- 

stmcied. 

1 

Wtdtub, 

ICaterUl  of 

Road 

Snrfaee. 

■ 

DireoUon. 

Length. 

Loeatlon. 

Ifaoadam. 

Shoulders. 

Easterly,      . 

Miles. 
.25 

MUes. 
.26 

Feet. 
60 

Feet. 
16 

Feel. 
8 

B. 

1 

WMterly,     . 

1.76 

1.76 

136-60 

16-18 

8 

A-B-0. 

2 

South-westerly,  . 

.T8 

.70 

60 

12 

8 

A. 

8 

Sootb-weeterly,  . 

.60 

.42 

60 

16 

- 

A. 

4 

Beeterly.      . 

1.70 

1.70 

46 

18 

4 

B. 

6 

Eaiterly, 

1.01 

1.01 

60-70 

16 

8 

A. 

6 

South-westerly,  . 

.22 

.32 

60 

16 

- 

A. 

7 

Beaterly, 

.66 

ParUy 

60 

16 

- 

A. 

8 

Boath-eMterly,    . 

1.72 

graded. 
1.66 

60 

"08  graded./ 
16 

8 

B. 

0 

Sonih-easterly,    . 

.80 

Graded. 

60 

- 

- 

N. 

10 

Westerly,     . 

1.02 

1.02 

60-00-70 

16 

8 

D. 

11 

North-easterly,    . 

1.06 

1.06 

60 

16-31-20 

- 

0. 

12 

Westerly,    . 

.28 

.28 

60 

- 

- 

F. 

13 

North-westerly,  . 

.08 

.08 

60 

16 

8 

<J-0. 

U 

North-westerly,  . 

.76 

.60 

40-60 

16 

- 

O-C. 

16 

South-easterly,    . 

1.86 

1.86 

60 

16 

8 

B. 

16 

Southerly,    . 

.66 

.06 

60 

16 

8 

B. 

17 

Soath-westerly,  . 

.64 

.64 

60 

16 

8 

A. 

18 

Northerly,   . 

8.27 

8.27 

36-84-60 

16 

8 

B. 

10 

South-easterly,    . 

1.42 

1.42 

60 

16 

8 

B. 

80 

Northerly,   . 

.76 

.76 

60 

16 

- 

B. 

21 

Easterly,      . 

8.71 

8.71 

40-60 

16 

8 

B. 

83 

Westerly,    . 

6.10 

6.10 

40 

16 

S 

B-€. 

28 
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Appendix  C. 


Showing  Contract  Pricks  on 


CITY  OR  TOWN. 

M 

s 

p 

1 

Contractor. 

BZCAYATIOK. 

Mabonbt  (pxr 
Cubic  Yard). 

All  Kinds  (Cubio 
Yard). 

Borrow  rCnbic 
Yard). 

Ledge    (Cubio 
Yard). 

1 

& 

Rubble   Laid  in 
Cement. 

AbingtOD,     . 

551 

Ferrantl,  MUano  8c  Co., 

$0  40 

$0  67 

$2  00 

- 

- 

$12  00 

Aoton  (weet), 

526 

John  A.  Galley,     . 

50 

40 

1  50 

$4  00 

- 

8  00 

AotOD  (east), 

680 

A.  J.  Wellington,  . 

40 

80 

200 

500 

- 

10  00 

Aooehnet,'   . 

587 

Town,      .... 

- 

- 

- 

- 

- 

- 

Ameebvry,   . 

540 

James  B.  Watkins, 

85 

50 

1  50 

2  75 

- 

4  80 

Amherst, 

007 

W.  N .  Ply  nt  Granite  Co., 

50 

60 

800 

- 

- 

- 

Attleboroogh, 

5«6 

A.  J.  Wellington,  . 

50 

40 

8  00 

600 

- 

12  00 

Avbam, 

589 

Town,      .... 

85 

40 

1  75 

500 

- 

10  00 

Barnstable,  . 

577 

Town 

80 

25 

1  75 

5  00 

- 

10  00 

Belohertown, 

800 

William  Orlando,  . 

55 

- 

2  00 

6  00 

- 

11  00 

Brewster, 

521 

Town,      .... 

- 

- 

- 

- 

- 

- 

Brewster, 

522 

Town,      .... 

- 

- 

- 

- 

- 

- 

Brimfield   and 

Wales. 
CbarltOD, 

001 
595 

Nicholas  White,     . 
Ferrantl  Sc  Magnire, 

80 
85 

40 
60 

200 
1  50 

4  50 

5  00 

- 

900 
10  00 

1R 

Chatham, 

559 

Town,      .... 

25 

- 

1  75 

600 

- 

10  00 

Chelmsford, . 

528 

Fred  B.  Bills. . 

85 

40 

200 

4  00 

- 

7  00 

Chelsea,"     . 

578 

City,         .... 

- 

- 

- 

- 

- 

- 

Cheshire, 

002 

John  W.  Polearo,  . 

88 

48 

1  25 

- 

$10  00 

15  00 

Chester, 

584 

Myron  R.  Fiek, 

50 

50 

800 

6  00 

- 

10  00 

80 

CoIralD, 

506 

Town,      .... 

35 

85 

1  75 

5  00 

- 

10  00 

SI 

Dartmonth,  . 

546 

Town,      .... 

40 

40 

1  75 

600 

- 

10  00 

22 

Deerfleld,     . 

500 

A.  J.  Wellington,  . 

80 

40 

1  00 

600 

- 

12  00 

28 

Dennis, . 

647 

A.  J.  Wellington,  . 

40 

50 

3  00 

6  00 

- 

12  00 

24 

Bdgartown,  . 

541 

Town,      .... 

25 

25 

1  75 

5  00 

- 

10  00 

25 

Fitchbnrg,    . 

566 

David  H.  Damon,   .   •   . 

40 

45 

2  50 

500 

- 

8  00 

>  Twenty-inch  day.     >  Lnmp  sum,  $2,500.        "  Screened.  '  Bightlnch  clay. 

*  Twenty-Inch  iron.    *  Cobble-stone  gutters.    «  Flfteen-inoh  clay.    >  Leaching  basins. 
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State  Roads  DURrao  1901. 
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Showing  Contract  Prices  on 


• 

1 

BXCAYATION. 

1 

Masokbt  (pxb 
Cttbic  Yabd). 

P 

2 

o 

p 

& 

a 

a 

a 

.a 

.o 

fi 

"O 

CITY  OR  TOWN. 

a 

8 

1 

Contractor. 

11  Kinds  (C 
Yard). 

orrow  (C  u 
Yard). 

O 

3 

« 
2 

0 

3^ 
*  s 

u 

a 
• 

a 

< 

n 

OS 

a 

o 

1 

Foxborough, 

<K» 

Town,      .... 

$0  40 

$0  46 

$176 

$6  00 

- 

$10  00 

2 

Oardner, 

666 

A.  J.  Wellington,  . 

60 

60 

8  00 

6  00 

- 

12  00 

8 

Oroton, 

004 

A.J.Wellington,   . 

40 

60 

2  00 

600 

- 

15  00 

4 

EEardwlok,    . 

629 

John  8.  Lane  &  Bona,    . 

60 

50 

- 

6  00 

- 

10  00 

6 

Harvard, 

679 

Ferranti  St  Magnire, 

88 

58 

1  00 

- 

- 

- 

6 

Hatfield, 

W7 

A.  J.  Wellington,   . 

40 

40 

1  00 

600 

- 

12  00 

7 

LakevUle/    . 

698 

Town,      .... 

- 

- 

- 

- 

- 

- 

8 

Leominster, 

008 

Murphy  &  Gallagher,     . 

85 

- 

2  00 

5  00 

- 

10  00 

9 

Lunenburg, 

609 

John  J.  Falvey, 

60 

60 

2  00 

6  00 

- 

20  00 

10 

Mansfield, 

612 

Wm.  H.  Doran,     . 

86 

50 

1  00 

6  50 

- 

12  00 

11 

Marion, . 

644 

Town,      .... 

86 

60 

1  76 

6  00 

- 

9  00 

12 

Marlon  and  Ware- 
ham.* 

688 

New  Bedford   fc  Onset 
Street  Railway  Co. 

•■ 

- 

- 

- 

- 

18 

Marlborough, 

642 

City, 

36 

50 

1  75 

5  00 

" 

10  00 

14 

Marshfield,  . 

670 

A.  J.  Wellington,  . 

60 

50 

2  00 

5  00 

$7  00 

12  00 

15 

MatUpoisett, 

680 

Town,      .... 

40 

40 

1  75 

5  00 

- 

10  00 

16 

Merrlmac,    . 

660 

James  B.  Watklna, 

60 

45 

1  00 

600 

- 

10  00 

17 

Methaen, 

676 

Fred  B.  Bills,  . 

46 

46 

2  00 

660 

- 

12  00 

18 

Montague,     . 

634 

A.  J.  Wellington,  . 

- 

- 

- 

- 

- 

- 

10 

Nantucket,   . 

686 

Rollin  M.  Allen,     . 

80 

776 

- 

6  00 

»6  50 

10  00 

20 

Natick  and  Welles- 
ley. 

527 

William  H.  Mague, 

86 

50 

200 

6  00 

- 

12  00 

21 

Needham,^*  . 

676 

Town,      .... 

• 

~ 

^ 

"* 

"• 

22 

Newbury,     . 

591 

Michxiel  Cashman,  . 

40 

- 

2  00 

500 

^ 

800 

28 

Newton,^'     . 

661 

City, 

- 

- 

- 

- 

- 

- 

24 

North  Adams, 

662 

John  8.  Lane  &  Bon, 

86 

40 

2  00 

400 

- 

10  00 

26 

Nortbfleld,   . 

692 

A .  J.  Wellington,  . 

40 

45 

1  00 

800 

- 

15  00 

2« 

North  Reading,    . 

662 

Bdward  Adams,      • 

85 

40 

200 

500 

- 

10  00 

27 

Orange  and  Err. 

688 

John  0*Qara,  . 

80 

- 

200 

4  00 

- 

800 

28 

ing. 
Palmer, 

680 

W.  N.  Flynt  Granite  Co., 

46 

45 

- 

500 

10  00 

29 

Palmer  and  Mon- 

686 

W.  N.  Flynt  Granite  Co., 

46 

45 

8  00 

6  00 

- 

10  00 

80 

Bon. 
Pltufield,      . 

668 

Charles  H.  Hale,     . 

40 

50 

200 

600 

- 

10  00 

81 

Provlncetown,"  . 

636 

Town 

- 

- 

- 

- 

- 

— 

1  Bight-inch  clay.     >  Lump  sum,  $5,500.       •  Retayini;.  '  Clay  hardening. 

*  Ten-inch  clay.        *  Lump  sum,  $7,000.       »  Fifteen-loob  clay.      •  Concrete  masonry. 
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State  Roads  dcbimo  1901— OotUinutd. 


ard). 

a 

"2 

a 

g 

a 

Bbokbn    I 
Stonk. 

PiPB  OULYSRTS   (PBR 

Foot). 

LiNBAL 

1 

■ 

1 
1 

a 

M 

O 

1 

1 

a 

3 

o 

It 

OD 

• 

J 

m 
a 

1 

• 
.a 

• 

0 

4 

o 

~ 

O 

• 

a 
o 

b 

• 

1 

Pi 

s 

CLAY 

IMOM. 

ja 

6 

1 

• 

■8 

• 

• 
a 

9 
« 
•*     • 

Twenty  four- 
Inch. 

• 

1 

t 

a 
• 
• 

• 

u 
0 

$0  55 

$0  02 

$140 

- 

$0  65 

>$0  45 

*$0  55 

- 

- 

- 

$018 

$0  40 

$150 

Coat. 

1 

- 

08 

- 

$100 

80 

- 

- 

- 

- 

- 

80 

50 

200 

$25  00 

2 

1  00 

08 

- 

1  75 

80 

- 

- 

$soo 

- 

$4  00 

80 

50 

200 

80  00 

8 

- 

08 

- 

1  70 

70 

1  20 

- 

2  00 

- 

- 

- 

45 

150 

25  00 

4 

- 

02.5 

I  61 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5 

- 

08 

- 

175 

- 

•00 

2  50 

200 

800 

400 

25 

- 

2  00 

80  00 

6 
7 
8 

65 

- 

- 

- 

65 

1  00 

2  50 

1  75 

8  50 

4  75 

25 

• 

2  00 

. 

- 

02 

1  00 

2  10 

- 

- 

- 

- 

- 

- 

25 

50 

2  00 

- 

9 

55 

08 

1  45 

80 

- 

- 

- 

- 

- 

25 

- 

1  50 

25  00 

10 

00 

02 

1  85 

^ 

>50 

- 

: 

- 

: 

- 

17 

— 

1  50 

- 

11 
12 

85 

02 

1  55 

- 

65 

- 

- 

Goal. 

Coat. 

— 

17 

40 

1  50 

Coat 

18 

- 

08 

'l  70 

- 

{    80 

. 

- 

- 

- 

- 

80 

- 

2  00 

25  00 

14 

1  00 

02 

1  45 

- 

^ 

- 

■  1  " 

- 

- 

20 

45 

1  50 

- 

15 

45 

02.76 

1  60 

- 

«80 

1  10 

2  00 

- 

8  45 

- 

25 

85 

1  50 

- 

16 

50 

03 

1  05 

- 

- 

2  75 

175 

- 

- 

20 

45 

2  00 

- 

17 

- 

- 

- 

1  74 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18 

- 
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Appendix    B- 


The  Distribution  or  State  Roads  in  the  Com- 
monwealth. 

For  the  information  of  the  maoy  interested  in  this  question , 
the  following  is  reprinted  from  the  report  of  1897  :  — 

The  selection  of  roadways  which  shall  be  rebuilt  as  State  roads  at 
the  expense  of  the  Commonwealth  is  naturally  the  most  difficult  prob- 
lem with  which  the  commission  has  to  deal.  The  nature  of  that 
problem  will  be  more  readily  understood  after  an  examination  of  the 
map  of  the  State,  which  forms  a  part  of  this  report,  on  whicb  is  laid 
down,  in  addition  to  county  and  town  boundaries,  the  roadways  which 
the  commission  has  been  petitioned  to  take,  and  those  which  it  has 
up  to  this  date  actually  accepted  as  State  roads,  nearly  all  of  the 
latter  having  been  actually  constructed. 

Under  the  provisions  of  the  law  the  commissioners  are  not  per- 
mitted to  control  the  expenditure  of  the  appropriation  entirely  by  their 
own  judgment.  They  are  restricted  to  two  provisions,  the  wisdom 
of  which  they  do  not  at  all  criticise,  but  which  should  always  be  kept 
in  mind  in  considering  the  results  of  their  labors.  The  first  of  these 
is  that  ^^  all  constructions  of  State  roads  shall  be  fairly  apportioned 
among  the  different  counties,*'  and  in  this  they  have  been  guided  in 
the  main  by  the  relative  miles  of  roadway  existing  in  the  several 
counties.  The  second  is  the  restriction  growing  out  of  the  use  of  the 
petition.  It  was  obviously  the  intention  of  the  Legislature  to  limit 
the  initiative  of  the  Highway  Commission  in  planning  for  the  location 
of  State  ways.  As  is  well  known,  the  commission  cannot  of  its  own 
motion  accept  or  reject  any  route ;  it  has  to  await  the  petitions  of  the 
municipalities  or  the  county  commissioners.  The  only  manner  in 
which  it  can  effect  any  satisfactory  grouping  of  these  petitions,  so 
that  continuous  routes  may  come  from  the  constructive  work,  is  by 
rejecting  the  petitions  which  may  come  to  it,  or  by  counselling  with 
the  authorities  having  the  right  to  petition  in  advance  of  their  formal 
requests. 

In  order  to  keep  the  State  roads  from  having  a  total  lack  of  ulti- 
mate purpose  in  their  relations  to  each  other  in  the  distribution  of  the 
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Commonwealth,  the  commission  has  been  compelled  gradually,  though 
not  formally,  to  come  to  a  state  of  mind  as  regards  the  selection 
of  roads  which  are  to  be  taken.  In  part,  this  rather  undetermined 
project  is  indicated  by  the  distribution  of  the  routes  which  have  been 
accepted,  as  is  shown  on  the  accompanying  map.*  In  part,  though 
less  distinctly,  it  is  indicated  by  the  direction  of  the  petitions,  the 
greater  part  of  which  have  been  submitted  after  more  or  less  confer- 
ence with  the  commission. 

It  appears  to  yoar  commission  that  the  time  has  now  come  whet^ 
some  statement,  still  necessarily  tentative,  shall  be  made  which  will 
set  forth  *  in  a  general  way  the  views  of  the  commission  as  to  the 
policy  to  be  followed  by  the  Commonwealth  in  the  construction  of 
State  roads.  This  statement  is  submitted  in  no  sense  as  a  hard-and- 
fast  plan,  but  in  order  to  set  forth  the  direction  in  which  the  work  of 
the  commission  is  inevitably  drifting ;  and  we  should  hope  that  this 
statement  may  provoke  criticism,  and,  if  need  be,  modification  of  the 
action. 

It  seems,  in  the  first  place,  clear  that  the  most  important  of  the 
many  needs  which  are  to  be  met  by  the  construction  of  State  roads 
is  that  which  relates  to  the  connection  of  centres  of  business  in  the 
Commonwealth  with  each  other,  in  so  far  as  the  business  relations 
demand  this  connection.  Thus,  where  two  towns  have  a  large  ex- 
change of  relations,  the  way  lying  through  other  towns  which  profit 
little  by  the  traflflc,  there  is  good  reason  why  the  State  should  take 
charge  of  the  main  connecting  way. 

Closely  related  to  this  is  the  case  of  a  considerable  number  of 
smaller,  less  populous  towns,  surrounding  a  large  city  or  centre  of 
dense  population,  with  which  they  have  intimate  business  relations. 
It  furnishes  the  market  for  their  products,  and  the  profit  to  the  pro- 
ducer as  well  as  the  cost  to  the  consumers  is  largely  determined  by 
the  cost  of  local  transportation.  Even  where  facilities  for  transpor- 
tation by  rail  exist,  there  is  still  much  use  of  the  public  highway 
whenever  it  is  in  reasonably  good  condition.  It  is  in  evidence  before 
the  commission  that  many  articles  of  produce,  especially  perishable 
and  delicate  fruits,  are  preferably  sent  many  miles  to  the  city  mar- 
kets in  farm  wagons,  where  shipping  by  rail  would  be  both  quicker 
and  cheaper,  on  account  of  the  better  condition  in  which  they  may 
be  delivered. 

In  making  its  selection  among  numerous  petitions,  the  commission 
has  endeavored  to  keep  in  mind  the  great  advantages  arising  from 
easy  connections  between  large  centres  of  population  and  the  sar- 

•  See  end  of  report. 
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rounding  agricultaral  areas;  for  in  so  doing  the  demands  of  both 
urban  and  suburban  populations  are  recognized,  and  their  mutual 
interests  promoted. 

Another  class  of  cases  arises,  in  which  one  or  more  towns  lie  remote 
from  the  rail  or  water  ways,  losing  opportunities  of  advancement  on 
account  of  this  hindrance.  These  conditions  are  in  some  cases  so 
grave  that  the  average  cost  during  the  year  of  transporting  a  ton  of 
freight  from  a  village  otherwise  well  placed  for  manufacturing  to  the 
business  centres  of  the  Commonwealth  is  greater  than  would  be  in- 
curred in  transporting  the  same  burden  from  the  central  portion  of 
the  Mississippi  valley  to  the  city  of  Boston.  In  these  cases,  also, 
the  commission  feel  impelled  to  better  the  traffic  conditions  by  im- 
proving the  way. 

In  yet  other  but  not  numerous  cases,  portions  of  the  State  adjacent 
to  this  Commonwealth  have  their  natural  business  centres  in  some  of 
our  cities  or  towns,  but  the  people  thus  residing  beyond  the  bounds 
of  the  Commonwealth  are  deterred  from  seeking  access  to  its  mar- 
kets by  the  difficulties  of  the  way.  In  such  instances  it  seems  de- 
sirable that  good  roads  should  be  provided  to- the  bounds  of  the 
Commonwealth. 

The  conditions  above  mentioned  may  be  regarded  as  of  a  local 
character.  There  remains  yet  another  of  such  interests  of  a  general 
nature  to  be  provided  for.  These  will  be  met  by  so  grouping  the 
State  roads  that  they  will  in  the  end  afford  continuous  routes  through 
the  Commonwealth,  which  may  serve  the  interests  of  pleasure  travel 
or  the  occasional  distant  carriage  which  would  be  done  by  ordinary 
wagons  where  the  roads  were  good.  These  extended  ways,  including 
in  general  those  which  relate  to  driving  for  a  distance  of  more  than 
fifteen  miles,  are  of  greater  importance  to  the  interests  of  the  Com- 
monwealth than  might  at  first  sight  appear.  A  considerable  part  of 
the  present  and  much  of  the  prospective  value  of  real  estate  in  the 
Commonwealth^  as  well  as  the  traffic  which  takes  place  therein,  is  due 
to  the  incoming  of  people  from  the  central  and  western  parts  of  the 
country,  who  seek  summer  residences  and  family  homes  in  the  very 
attractive  rural  districts  of  the  State.  People  who  thus  resort  to  the 
Commonwealth  for  recreation  desire  opportunities  for  driving  such  as 
would  be  afforded  by  a  well  regulated  system  of  State  ways,  which 
would  be  laid  out  and  beautified  with  some  reference  to  the  natural 
and  historic  interests  of  the  country.  It  is  hardly  necessary  to  say 
that  the  use  of  the  bicycle  for  pleasure  travel  would  also  be  thus 
accommodated. 

Although  the  commissioners  do  not  propose  to  build  roads  which 
relate  only  or  even  mainly  to  pleasure  travel,  they  feel  that  the  ser- 
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vice  which  can  be  done  by  a  system  which  relates  to  such  travel  is  so 
great  and  of  such  economic  importance  to  the  Commonwealth  that  it 
should  always  be  kept  in  mind. 

An  examination  of  the  map  referred  to  above  will  reveal  in  some 
degree  the  groupings  of  highways  up  to  this  time,  as  indicated  by 
petitions  and  by  acceptance.  A  few  rather  long,  continuous  lines  of 
State  highway  are  apparently  demanded  at  the  present  time,  and  their 
construction  ought  to  be  kept  in  view  in  the  acceptance  of  petitions ; 
but  the  commission  must  not  allow  itself  to  be  too  much  influenced  by 
an  adjustment  of  petitions,  which  often  stand  only  for  local  interest 
and  activity.  While  there  is  often  good  reason  for  accepting  one 
highway  on  account  of  local  conditions,  although  it  may  not  form  a 
part  of  any  general  scheme,  and  another  because  it  does  fit  into  such 
a  scheme,  although  of  less  local  value  than  another  which  may  be  near 
by,  there  is  often  equally  good  reason  for  postponing  action  on  a  third 
because  it  is  relatively  of  less  immediate  importance  than  either  of 
the  others. 

The  commissioners  are  of  the  opinion  that  nearly  every  mile  of  road 
thus  far  petitioned  for  should  some  time  be  built  as  a  State  highway ; 
but  it  is  clear  that,  as  only  a  comparatively  small  number  of  miles 
can  be  completed  annually,  some  selection  must  be  made. 

In  choosing  which  shall  be  undertaken  first,  the  commissioners  must 
be  governed  by  considerations  of  the  broadest  character,  many  of 
which  will  not  be  evident  to  those  who  necessarily  think  most  of  local 
interests.  The  order  of  presentation  of  petitions  can  have  no  in- 
fluence, nor  should  it  be  inferred  that,  because  a  petition  is  not  granted 
this  year,  it  may  not  be  next,  or  the  year  after.  Outside  of  the 
limitations  put  upon  them  by  the  statute,  the  commissioners  are  bound 
to  exercise  their  best  judgment  in  all  cases ;  and,  while  they  are  likely 
to  be  far  from  infallible,  and  welcome  fair  criticism,  all  who  are  un- 
selfishly interested  in  the  extension  of  this  impoi*tant  system  of  State 
highway  construction  are  likely  to  accept  the  judgment  as  the  result 
of  a  comprehensive  knowledge  of  the  whole  situation,  growing  out  of 
the  necessary  consideration  of  the  scheme  as  a  whole. 
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Appendix    F. 


Laws    relating    to    the  Work    op   the 

Commission. 

[Reyised  Laws,  Chapter  47 .j 


OF   STATE   HIGHWAYS. 

Section  1.     There  shall  be  a  Massachusetts  highway  iCMucbusetu 
commlssioD  consistiDgof  three  persons,  one  of  whom  shall  mbsion. 

18QS  476    (81    8 

be  annaally  appointed  by  the  governor,  with  the  advice  wm!  62«'.     ' 

1000  474  4  1 

and  consent  of  the  council,  for  a  term  of  three  years.  The  ' 
chairman  shall  be  designated  by  the  governor  and  shall 
receive  an  annual  salary  of  thirty- five  hundred  dollars. 
Each  of  the  other  members  shall  receive  an  annual  salary 
of  twenty- five  hundred  dollars.  Each  member  of  the  com- 
mission shall  be  allowed  his  travelling  expenses,  and  shall 
devote  his  time  to  the  business  of  the  commission.  The 
commission  may  expend  annually  for  a  secretary,  clerk 
hire,  engineers  and  for  incidental  expenses  such  amount 
as  the  general  court  may  appropriate.  It  shall  be  pro- 
vided with  an  ofiSce  in  the  state  house  or  some  other  suit- 
able place  in  the  city  of  Boston,  in  which  the  records  of 
its  office,  maps,  plans  and  statistics  collected  and  com- 
piled under  its  direction  shall  be  kept. 

Section  2.  It  shall  compile  statistics  relative  to  the  Datiea,  etc. 
public  ways  of  counties,  cities  and  towns,  and  make  such  »  '  '5  • 
investigations  relative  thereto  as  it  shall  consider  expedi- 
ent. It  may  be  consulted  by,  and  shall,  without  charge, 
advise  officers  of  counties,  cities  or  towns  having  the  care 
of  and  authority  over  public  ways,  as  to  their  construc- 
tion, maintenance,  alteration  or  repair ;  but  such  advice 
shall  not  impair  the  legal  duties  and  obligations  of  any 
county,  city  or  town.  It  shall  prepare  maps  of  the  com- 
monwealth on  which  shall  be  shown  county,  city  and  town 
boundaries,  the  public  ways  and  the  state  highways,  with 
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il??'- 


their  names  if  practicable.  It  shall  collect  and  collate 
information  relative  to  the  geological  formation  of  the 
commonwealth  so  far  as  it  relates  to  the  materials  suitable 
for  road  building,  the  location  of  which  it  shall,  so  far  as 
practicable,  designate  on  said  maps,  which  shall  be  open 
to  the  inspection  of  officers  of  counties,  cities  and  towns 
having  the  care  of  and  authority  over  public  ways.  It 
shall  give  public  notice  of  and  hold  at  least  one  public 
meeting  annually  in  each  county  for  the  open  discussion 
of  questions  relative  to  public  ways. 

Section  3.  It  shall  make  an  annual  report  to  the 
general  court  of  its  doings  and  the  expenditures  of  its 
office^  with  such  statements  relative  to  the  construction 
and  maintenance  of  public  ways,  such  recommendations 
as  to  the  general  policy  of  the  commonwealth  relative 
thereto  as  it  considers  appropriate,  and  an  estimate  of  the 
amount  necessary  to  carry  out  the  provisions  of  this  chap- 
ter for  the  year  beginning  with  the  first  day  of  March 
following.  The  report  shall  be  transmitted  to  the  secre- 
tary of  the  commonwealth  on  or  before  the  first  Wednes- 
day in  January. 

Section. 4.  County  commissioners  and  city  and  town 
ofi[icers  who  have  the  care  of  and  authority  over  public 
ways  and  bridges  shall,  on  request,  furnish  the  commis- 
sion with  any  information  required  by  it  concerning  such 
ways  and  bridges. 

Section  5.  If  the  county  commissioners  of  a  county, 
the  mayor  and  aldermen  of  a  city  or  the  selectmen  of  a 
town  adjudge  that  the  public  necessity  and  convenience 
require  that  the  commonwealth  take  charge  of  a  new  or  an 
existing  way  as  a  highway,  in  whole  or  in  part,  in  their 
county,  city  or  town,  they  may  apply  by  a  petition  in 
writing  to  the  commission,  requesting  that  said  way  be 
taken  charge  of  by  the  commonwealth. 

Section  6.  If  said  commission  determines  that  public 
necessity  and  convenience  require  that  such  way  should 
be  laid  out  or  be  taken  charge  of  by  the  commonwealth, 
it  shall  file  a  certified  copy  of  a  plan  thereof,  a  copy  of 
the  petition  therefor  and  a  certificate  that  they  have  laid 
out  and  taken  charge  of  said  highway  in  accordance  with 
said  plan,  in  the  office  of  the  county  commissioners  for 
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the  county  in  which  the  way  is  situated,  and  shall  file  a 
copy  of  the  plan  and  location  of  the  portion  lying  in  each 
city  or  town  in  the  office  of  the  clerk  of  said  city  or  town, 
and  thereafter  it  shall  be  a  state  highway,  and  shall  be 
constructed  and  kept  in  good  repair  and  condition  by  the 
commission,  at  the  expense  of  tbe  commonwealth. 

Section  7.  Said  commission  may,  with  the  concurrence  Aitention  of 
of  the  mayor  and  aldermen  of  a  city  or  the  selectmen  of  a  1900, 476,  §  1. 
town,  alter  the  location  of  a  state  highway  in  such  city  or 
town  by  filing  a  plan  thereof  and  a  certificate  that  said 
commission  has  laid  out  and  taken  charge  of  said  state 
highway,  as  altered  in  accordance  with  said  plan,  in  the 
ofi9ce  of  the  county  commissioners  for  tbe  county  in  which 
said  highway  is  situated,  and  by  filing  a  copy  of  the  plan 
or  location  as  altered  in  the  office  of  the  clerk  of  such  city 
or  town. 

Section  8.  Said  commission  may,  with  the  concurrence  AbftDdoDment 
of  the  mayor  and  aldermen  of  a  city  or  the  selectmen  of  a  i«oo,  476,  §  2. 
town,  abandon  any  land  or  part  thereof,  or  rights  in  land 
which  have  been  taken  or  acquired  by  it  in  such  city  or 
town  by  executing,  acknowledging  and  recording  a  deed 
thereof  accompanied  by  a  plan  of  survey  which  shall  be 
recorded  therewith.  Said  abandonment  shall  revest  the 
title  to  the  land  or  rights  abandoned  in  the  persons,  their 
heirs  and  assigns,  in  whom  it  was  vested  at  the  time  of 
the  taking,  and  may  be  pleaded  in  reduction  of  damages 
in  any  suit  therefor  on  account  of  such  taking. 

Section  9.     Tlie   damages   sustained   by  any  person  DamacM. 

1894  497  I  8. 

whose  property  has  been  taken  for  or  has  been  injured  i9oo|476lii! 

1901  846 

by  the  construction  or  alteration  of  such  highway  shall  be  i72MaM'.228. 
determined  by  said  commission  and  shall  be  paid  by  the 
commonwealth.  A  person  who  is  aggrieved  by  such  de- 
termination may,  upon  a  petition  filed  in  the  superior 
court  for  the  county  in  which  the  land  lies  within  one  year 
after  the  completion  of  said  highway  or  alteration  thereof, 
have  said  damages  determined  by  a  jury  in  the  same  man- 
ner as  damages  which  have  been  sustained  by  the  taking 
of  land  for  other  highways.  The  mayor  of  a  city,  if  so 
authorized  by  a  vote  of  the  board  of  aldermen,  or  the 
selectmen  of  a  town,  if  so  authorized  by  a  vote  of  the 
town,  may  stipulate  in  writing  in  behalf  of  the  city  or 
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town  to  indemnify  and  save  harmless  the  commonwealth 
against  all  claims  and  demands  for  damages  which  may 
be  sustained  by  any  person  whose  property  has  been  taken 
for,  or  has  been  injured  by  the  construction  of,  any  high- 
way which  the  Massachusetts  highway  commission  pro- 
poses to  lay  out  and  construct  as  a  state  highway,  and 
thereupon  such  town  or  city  shall  be  liable  ultimately  for 
the  amount  of  any  verdict  against  the  commonwealth  for 
such  damages,  and  for  costs,  the  amount  thereof  to  be 
recoverable  by  the  commonwealth  in  an  action  of  con- 
tract. 
StowSways'       Section   10.     Said  commission   shall,  when  about  to 
lowns** *"**      construct  a  highway,  give  to  each  city  and  town  in  which 
1898, 47«,  §§  9,     it  lies   a  certified  copy  of  the   plans  and  specifications 
1894, 497,  f  4.      thcrcfor  and  a  notice  that  said  commission  is  ready  for 

1897,  866,  5  2..  •' 

1900, 404.  Its  construction  ;  and  said  city  or  town  may,  without  ad- 

870,897.]'  '  vertlsement,  contract  with  said  commission  for  the  con- 
struction of  so  much  of  such  highway  as  lies  within  its 
limits,  in  accordance  with  tbe  plans  and  specifications  and 
under  its  supervision  and  subject  to  its  approval,  at  a  price 
agreed  upon  between  said  commission  and  said  city  or 
town.  If,  within  ten  days,  said  city  or  town  does  not 
elect  so  to  contract,  said  commission  shall  advertise  in 
two  or  more  newspapers  published  in  each  county  in  which 
the  highway  lies,  and  in  three  or  more  daily  newspapers 
published  in  Boston,  for  sealed  proposals  for  the  construc- 
tion of  such  highway,  stating  the  time  and  place  for  open- 
ing said  proposals,  and  reserving  the  right  to  reject  any 
and  all  proposals.  Said  commission  may  reject  any  and 
all  proposals  or,  if  a  proposal  is  satisfactory,  it  shall,  with 
the  approval  of  the  governor  and  council,  make  a  contract 
in  writing  on  behalf  of  the  commonwealth  for  such  con- 
struction. After  they  have  been  accepted  or  rejected 
they  shall  be  kept  by.  the  commission,  and  shall  be  open 
to  public  inspection.  The  commission  may,  in  the  same 
manner  and  under  the  same  conditions,  contract  with  a 
city  or  town  or,  if  a  city  or  town  shall  not  elect  so  to  con- 
tract, with  a  person  for  the  grading  of  a  state  highway  or 
for  furnishing  materials  or  any  other  clement  in  its  con- 
struction.    The  construction  of  all  state  highways  shall 
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be  under  the  anpervieion  and  subject  to  the  approval  of 
the  commission  and  in  accordance  with  plans  and  specifi- 
cations furnished  by  it,  shall  be  fairly  apportioned  by  the 
commission  among  the  different  counties,  and  not  more 
than  ten  miles  of  state  highway  shall  be  constructed,  on 
petition  as  aforesaid,  in  any  one  county  in  any  one  year, 
without  the  previous  written  approval  of  the  governor  and 
council. 

Section  11.     Said  commission  shall  keep  all  state  high-  if  aiatenMiee  of 
ways  reasonably  clear  of  brush,  shall  cause  suitable  shade  ism,  497.  §s  8,7. 

1807  ihh   8  1 

trees  to  be  planted  thereon  if  practicable,  and  may  estab- 
lish and  maintain  watering  troughs  upon  said  highways. 
No  opening  shall  be  made  in  any  such  highway  nor  shall 
any  structure  be  placed  thereon,  nor  shall  any  structure 
which  has  been  placed  thereon  be  changed  or  renewed, 
except  in  accordance  with  a  permit  from  the  commission, 
which  shall  exercise  complete  and  permanent  control  over 
such  highways. 

Section  12.     One-fourth  of  any  money  which  may  be  ReimbDrtement 
J  J      J     .,  ,  .         *  Ai  j«  of  common- 

expended  under  the  provisions  of  the  seven  preceding  sec-  wealth. 

tions  for  a  highway  in  any  county,  with  interest  thereon  ' 
at  the  rate  of  three  per  cent  per  annum,  shall  be  repaid 
by  said  county  to  the  commonwealth  in  such  instalments 
and  at  such  times  within  six  years  thereafter  as  said  com- 
mission, with  the  approval  of  the  auditor  of  accounts, 
having  regard  to  the  financial  condition  of  the  county, 
shall  determine.  The  treasurer  and  receiver  general  shall 
apply  the  money  so  repaid  to  the  appropriation  to  be  ex- 
pended by  said  commission. 

Section  13.     The  commonwealth  shall  be  liable  for  commonwMith 
injuries  sustained  by  persons  while  travelling  on  state  Fordefe^ve   * 
highways,  in  the  manner  and  subject  to  the  limitations,  i8M.^7i'(  13. 
conditions  and  restrictions  provided  in  sections  eighteen,  ifgelMslli.' 
twenty  and  twenty-one  of  chapter  fifty-one,  except  that  rioV^A.u.^'^' 
notice  of  the  injury  shall  be  given  to  a  member  of  the  ^'^ 
commission  or  to  its  secretary.    The  commonwealth  shall 
not  be  liable  for  an  injury  which  may  be  sustained  upon 
the  sidewalk  of  a  state  highway  or  during  the  construction 
of  such  highway.     The  amount  which  may  be  recovered 
for  any  such  injury  shall  not  exceed  one- fifth  of  one  per 
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cent  of  the  state  valuation  last  preceding  the  commence- 
ment of  the  action  of  the  city  or  town  in  which  the  injury 
was  received,  nor  shall  it  exceed  four  thousand  dollars. 
umS  kept  clear       SECTION  14.     A  city  or  towu  in  which  a  state  highway 
isQsl^Tef  S^ilr*  1^^^  ^^^^^  ^^  ^^  ^^^  expense  keep  such  highway  sufficiently 
isM,  Ss!  1 2*.      clear  of  snow  and  ice  to  be  reasonably  safe  for  travel.     It 
1900, 2M,  s  2.      giiall  have  police  jurisdiction  over  all  state  highways  within 
its  limits,  and  shall  forthwith  give  notice  in  writing  to  the 
commission  or  its  employees  of  any  defect  or  want  of 
repair  in  such  highways;    but  it  may  make  temporary 
necessary  repairs  of  a  state  highway  without  the  approval 
of  the  commission. 
Md"wp15??f  Section  15.     Said  commission  shall  contract  with  the 

iM?  4W  rfo*'  ^*^y  ^^  town  in  which  such  state  highway  lies  or  with  a 
private  person  for  the  maintenance  or  repair  thereof  in 
accordance  with  the  regulations  of  said  commission,  and 
subject  to  their  supervision  and  approval .  Such  contracts 
may  be  made  without  previous  advertisement. 
5fif5°JI!^i.r!;       Section  16.     Said  commission  shall  annually,  in  Jan- 

pairSf  pavment,  ^  ^ 

mwjtof  **"  ***^y»  certify  to  the  treasurer  and  receiver  general  the 
1900,482,  J 1-  amount  of  the  expenditures  for  repair  of  state  highways 
in  each  city  and  town  during  the  preceding  year.  The 
amount  of  such  expenditures,  not  exceeding  fifty  dollars 
a  mile,  shall  be  made  a  part  of  the  state  tax  for  such 
cities  and  towns  respectively,  and  be  credited  to  the  ap- 
propriation for  state  highways  to  be  used  again  by  the 
commission.  If  a  city  or  town  elects  to  make  such  re- 
pairs upon  terms  and  prices  agreed  upon  by  it  and  said 
commission  and  under  the  direction  of  said  commission, 
the  commission  shall  repay  to  it,  from  the  annual  appro- 
priation for  state  highways,  the  amount  expended  there- 
for in  excess  of  fifty  dollars  a  mile. 
Repair  of  wm       SECTION   17.     The  commissiou  shall  expend   in  such 

in  towns  baying  '^ 

no  Btote  high,  towns,  the  Valuation  of  which  does  not  exceed  one  mil- 
ioM,*4^,§2.  lion  dollars  and  in  which  no  state  highway  has  been  built, 
and  in  such  amounts,  as  it  determines,  five  per  cent  of 
the  amount  appropriated  each  year  for  the  construction 
and  repair  of  state  highways,  in  constructing  and  repair- 
ing ways  in  such  towns.  It  may  also  expend  a  further 
amount  of  not  more  than  five  per  cent  of  said  appropria- 
tion in  towns  the  valuation  of  which  exceeds  one  million 


1901,  488. 
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dollars  in  such  amonntB  as  it  determines,  if  such  towns 
appropriate,  to  be  expended  under  the  provisions  of  this 
and  the  preceding  section,  an  amount,  in  addition  to  the 
average  annual  appropriations  for  repairs  of  highways  in 
such  town  for  the  preceding  five  years,  equal  to  the 
amount  allotted  by  said  commission.  Such  allotments 
and  expenditures  shall  be  made  only  upon  the  petition 
of  the  selectmen  of  the  towns,  and  a  way  constructed  or 
repaired  under  the  provisions  of  this  section  sUall  not 
thereby  become  a  state  highway.  No  town  shall  so  re- 
ceive in  any  one  year  more  than  forty  per  cent  of  its 
average  annual  appropriations  for  highway  purposes  for 
the  preceding  five  years. 

Section    18.      Said   commission   shall  construct  and  S??f V!??***"  **' 
maintain  such  portion  of  a  state  highway  as  lies  between  i»«.w*.  §i- 
the  lines  of  the  sidewalks  nearest  to  the  centre  of  the 
way.     The  sidewalks  of  said  way  may  be  constructed  and 
maintained  in  accordance  with  the  provisions  of  sections 
forty-two  and  forty-three  of  chapter  forty-nine. 

Section  19.     Steam  road  rollers  and  other  road  ma-  Road  maehines 

lo  bo  provided. 

chinery  owned  by  the  commonwealth  shall  be  managed  i8»6,486 

and  maintained  under  the  direction  of  said  commission,  iw?!  S66!  |  si 

which  may  engage  competent  engineers  and  mechanics  to  ri  o*p.  a.  o. 

operate  and  keep  said  machines  in  repair,  may  purchase      ^ 

all  needed  materials  and  supplies,  and  may  incur  such 

other  expenses  as  may  be  necessary  to  operate,  maintain 

and  transport  said  machines.     Upon  the  application  of 

the  selectmen  or  road  commissioners  of  a  town  of  not 

more  than  twelve' thousand  inhabitants,  said  commission 

may  furnish  such  road  machinery  for  use  in  building  or 

repairing  ways  in  that  town.      The  expenses  incurred 

under  the  provisions  of  this  section  shall  be  paid  by  the 

towns  using  said  machines,  as  apportioned  and  directed 

by  said  commission. 

Section  20.  No  length  of  possession,  or  occupancy  Rightaofad- 
of  land  within  the  limits  of  a  state  highway,  by  an  owner  oroconpaot.eto. 
or  occupant  of  adjoining  land  shall  give  him  any  title 
thereto,  and  any  fences,  buildings  or  other  obstructions 
encroaching  upon  a  state  highway  shall,  upon  written  no- 
tice by  said  commission,  be  forthwith  removed  by  the 
owner  or  occupant  of  adjoining  land,  and  if  not  so  re- 
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moved,  said  commission  may  cause  the  same  to  be  re- 
moved upon  said  adjoiaing  land. 

Section  21.  No  state  highway  shall  be  dug  up  for 
laying  or  placing  pipes,  sewers,  poles,  wires  or  railways 
or  for  other  purposes,  and  no  tree  shall  be  planted  or  re- 
moved or  obstruction  placed  thereon,  without  the  written 
permit  of  the  highway  commission,  and  then  only  in  ac- 
cordance with  the  regulations  of  said  commission ;  and 
the  work  shall  be  done  under  the  supervision  and  to  the 
satisfaction  of  said  commission,  and  the  entire  expense 
of  replacing  the  highway  in  as  good  condition  as  before 
shall  be  paid  by  the  persons  to  whom  the  permit  was 
given  or  by  whom  the  work  was  done ;  but  a  city  or  town 
may  dig  up  such  state  highway  without  such  approval  of 
the  highway  commission  in  case  of  immediate  necessity  ; 
but  in  such  cases  it  shall  be  forthwith  replaced  in  as  good 
condition  as  before  at  the  expense  of  the  city  or  town. 
Said  commission  shall  give  suitable  names  to  the  state 
highways,  and  may  change  the  name  of  any  way  which 
becomes  a  part  of  a  state  highway.  They  shall  erect  suit- 
able guide  posts  at  convenient  points  along  state  highways. 


[Rbyisbu  Laws,  Chaptbr  6.] 


Seonrity  against      SECTION  77.     Officers  or  ageuts  who  contract  in  behalf 

mechanics'  liens  ° 

on  public  build,  of  the  Commonwealth   for  the  construction  or  repair  of 

iogs.  '^ 

public  buildings  or  other  public  works  shall  obtain  suffi- 


1878,  209. 
P.  S.  16,  S  64. 
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oient  security,  by  bond  or  otherwise,  for  payment  by  the 
contractor  and  sub-contractors  for  labor  performed  or  fur- 
nished and  for  materials  used  in  such  construction  or 
repair ;  but  in  order  to  obtain  the  benefit  of  such  security, 
the  claimant  shall  file  with  such  officers  or  agents,  a  sworn 
statement  of  his  claim,  within  sixty  days  after  the  com- 
pletion  of  the  work. 


[Rkvisbd  Laws,  Chaptbr  11*2.] 


Location  of  •         SECTION  38.     If  the  Selectmen  of  a  town  and  the  presi- 
to^e  placed       dent  of  a  street  railway  company  make  application  to  the 
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Maseacbusetts  highway  commission,  and  with  the  applica-  under  control 
tion  submit  satisfactory  plans,  profiles  and  cross-sections  oommu«ion. 
of  a  way  which  the  selectmen,  or  the  county  commission- 
ers of  the  connty  in  which  the  town  lies,  have  in  writing 
requested  the  commonwealth  to  take  charge  of,  said  com- 
mission shall  indicate  on  such  plans  and  profiles  a  location 
and  grade  for  the  tracks  of  said  street  railway  company. 
If  said  commission  considers  said  way  suitable  for  a  state 
highway,  and  said  commission  and  the  president  of  said 
street  railway  company  agree  as  to  the  proportionate  part 
of  the  cost  of  constructing  it  which  shall  be  paid  by  the 
commonwealth  and  by  the  street  railway  company,  then  said 
commission  may  pay,  out  of  the  appropriations  for  the 
construction  and  repair  of  state  highways,  said  propor- 
tionate part  of  the  damages  sustained  by  a  person  whose 
property  is  injured  by  the  construction  of  such  state  high- 
way, and  of  the  cost  of  grading  said  road  to  the  lines 
established  by  the  Massachusetts  highway  commission. 
A  way  which  is  graded  under  the  provisions  of  this  sec- 
tion shall  remain  a  town  way  or  a  highway,  subject  to  all 
laws  relative  thereto,  until  said  way  is  taken  charge  of  as 
a  state  highway  by  the  commonwealth. 

Section  61.     If  a  public  way  in  which  a  street  railway  Buperviiion  by 

state  highway 

location  has  been  granted  shall  be  thereafter  laid  out,  eommiMion. 
taken  charge  of  or  constructed  by  or  under  the  authority  '  ' 
of  the  state  highway  commission,  said  commission  shall 
thereafter,  relative  to  the  location  and  maintenance  of 
street  railways  upon  such  state  highway,  have  the  same 
authority  and  exercise  it  in  the  same  manner  and  subject 
to  the  same  provisions  as  is  conferred  by  the  provisions 
of  sections  seven,  eleven,  thirty,  thirty-one,  thirty-two 
and  forty-four  upon  boards  of  aldermen  and  selectmen, 
but  subject  to  the  same  rights  of  abutters  and  of  the 
street  railway  company,  as  is  provided  in  section  seven 
with  respect  to  the  relocation  and  maintenance  of  street 
railways  in  other  public  ways  which  are  not  under  the 
charge  of  said  commission. 
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Appropriations    for    the    Construction    and    Repair    of   State 

HlOHWATS. 

1894,  chapter  497,  section  8, 1300,000  00 

1895,  chapter  847,  section  8, 400,000  00 

1896,  chapter  481,  section  8, 600,000  00 

1897,  chapter  340,  section  1, 800,000  00 

1898,  chapter  539,  section  1, 400,000  00 

1899,  chapter  896,  section  1, 500,000  00 

1900,  chapter  442,  section  1, 500,000  00 

1901,  chapter  269,  section  1 500,000  00 

Total, 14,000,000  00 

Appropriations  for  the  Salaries  and  Expenses  of  the  Cohhis- 

SION,  PAID  from  the  TREASURY  OF  THE  COMMONWEALTH. 

1898,^  chapter  579,  section  1, 'tl^«300  00 

1899,  chapter  367,  section  1, 28,500  00 

1900,  chapter  141,  section  1, 28,500  00 

1901,  chapter  451,  section  1, 33,750  00 

1  Preyiont  to  1808  the  BaUriM  and  expenaes  of  the  eommlMlon  were  paid  oat  of  the  State 
highway  loan  ftind. 

s  Thle  appropriation  bill  was  approved  June  88,  18B8,  and  the  amount  named  was  for  the 
remainder  of  the  year. 
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Appendix  Q. 


Cost  per  Mile  of  Boad  (Sections  laid  out  ani> 

constructed  during  1901). 


TOWN  OR  CITY. 


Bqaare 
Yards. 


BCilM. 


Oott  per 
Mile. 


AbingtOD,   . 
Aeton  (west),     . 
Aeton  (great  road), 
Acnahoet,  .       • 
Amesbary, . 
Attleborougb,>   . 
BarDBtablei 
BelcbertowD, 
Brewster  (1), 
Brewster  (2),     . 
Ohatham,    . 
Cbelmsford, 
Chester,  . 

CoDcord,     .       . 
DartmoQtb,* 
Deerfield,    • 
Dennis, 
Bdgartownt 
Gardner,     . 
Hardwiok,  . 
LnDenburg,        . 
Marion,  . 

Merrimae,  • 
Metbaen,    . 
Natiek.Wellesley, 
Newbury,  . 
Newton,  • 

North  Adams,    • 
North  Beading, . 
Oraoge^Errlng,  . 
Palmer,> 
Palmer-Monson, 
Princeton,  .       • 
Provincetown,    . 
Richmond,^ 
Balem.i 


4,101 
0,888 
4,666 

16,667 
4,968 

10,680 
7,000 
6,846 

21,000 

24,660 
6,000 
4,688 
4,206 
4,648 
6,800 
8,888 
3,061 
8,210 
6,688 
8,000 
8,628 
8,060 
6,667 
4,166 

21,260 
6,166 
0,082 
4,220 
6,626 

10,806 
4,221 
4,740 
4,416 
1,017 
8,608 
1,167 


.48 
.72 
.64 

1.77 
.66 

1.20 

1.00 
.66 

2.60 

2.80 
.68 
.61 
.40 
.68 
.46 
.44 
.81 
.86 
.60 
.48 
.40 
.86 
.64 
.62 

2.82 
.70 

1.06 
.46 
.76 

1.28 
.48 
.60 
.60 
.22 
.41 
.18 


$10,816  16 

11,407  86 

8,060  06 

1,676  81 

10,428  86 

8,476  60 

2,142  68 

7,168  60 

1,212  06 

1,400  02 

2,788  07 

8,676  48 

11,444  82 

7,868  00 

12,446  68 

10,606  02 

7,060  86 

6,780  86 

8,720  42 

0,087  42 

11,816  67 

6,604  84 

8,046  72 

8,817  48 

6,480  68 

6,837  44 

6,863  06 

10,669  18 

7,087  80 

8,304  10 

11,170  84 

10,864  62 

0,080  84 

8,619  64 

6,488  46 

0,470  86 


1  Gravel  road.      *  Macadam,  18  feet  in  width.      *  Inoludee  oost  of  repairing  two  bridges. 
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Cost  per  Mn.E  of  Road,  etc.— 

>  Concluded. 

TOWJN  or  oitt. 

Square 
Yards. 

Mllee. 

Cost  per 

IClle. 

BeekoDk,^   . 
Btooebam,  . 
Budbury,    . 
Button, 
Swampeeott,* 
Uzbrldge,    . 
Warren,"     . 
Wenbam,    . 
West  Brldgewater  (1), 
West  Bridge  water  (S), 
West  Brookfleld,*     . 
Westfield,  . 
Wilbrabam, 
Wrentham, 

Total,   . 

Average  oost  per  mile, 


4.507 
8,417 
13,096 
4.467 
6,008 
8,070 
4.200 
4,600 
8,760 
8,662 
6,088 
7.260 
1.036 
6,667 


826,210 


.62 

.80 
1.48 
.61 
.46 
.60 
.47 
.61 
.90 
.97 
.60 
.82 
.22 
.76 


87.12 


$8,849  44 
7,408  18 
6,281  66 
9,708  41 

12,486  69 
0,890  80 

11,890  91 
8,887  10 
4,846  22 
4,068  10 

14,274  91 
6.181  84 
7,896  46 
6,986  68 


$6,311  37 


^  Oravel  road.  *  Macadam,  20  feet  and  18  feet  in  widtb. 

*  Inolndee  cost  of  constructing  new  bridge  and  abutments. 
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Appendix  H. 


MAnrrBNANOB. 

7\i6I«  ahotmng  the  AmoufUa  expended  for  Repair*  and  Mainteniaice 
and  the  Cott  per  MUe  per  Year  on  Each  Road  ^nuA«d  previout 
to  1902;  alto  the  Nvmiter  of  MUes  of  Road  under  Maintenance 
and  the  Amounts  to  be  aeseeaed  vpon  Municipalities  for  Mainte- 
nance under  Chapter  432  of  the  Acta  of  1900. 
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Table  showing  the  AmouiUs  expended  for 

J?cpair«,  etc.  • 

—  Continued. 

TOWN  OR  CITY. 

• 

3 

•s 
1 

* 

1 

3 

•s 
1 

M 

1 

Total  Cost  per  Mile 
per  Year. 

Bzpended  per  Mile 
in  1001. 

Length  under  Main* 
tenance  (Miles) . 

Amount  to  be  as- 
sessed on  Cities 
or  Towns. 

Brimfleld,  . 

$825  21 

$127  30 

$462  61 

$74  80 

$64  40 

2.34 

$117  00 

Brockton,  . 

261  68 

02  68 

864  11 

64  88 

86  72 

2.62 

02  5S 

Brookfield, 

206  12 

166  16 

370  28 

112  66 

118  82 

1.30 

60  60 

Bnckland, . 

607  11 

868  24 

066  86 

76  62 

102  36 

3.60 

176  00 

Charlemont, 

864  66 

180  21 

684  87 

* 

22104 

234  04 

.77 

38  60 

Chatham,  . 

186  06 

64  26 

180  80 

182  88 

41  10 

1.82 

54  25 

Chelmsford, 

211  17 

67  07 

270  14 

108  10 

47  20 

1.44 

67  07 

Cheshire,  . 

4  70 

161  63 

166  23 

82  66 

106  71 

1.42 

7100 

Chester,     . 

128  70 

216  42 

346  21 

828  77 

827  01 

.66 

33  00 

Chloopee,  . 

846  66 

407  70 

1,843  46 

480  60 

636  26 

.08 

46  60 

Cohasset,    . 

100  88 

88  60 

143  38 

44  80 

10  36 

1.73 

38  60 

Colrain, 

168  61 

160  08 

800  44 

122  70 

130  76 

1.08 

64  00 

Concord,    . 

106  78 

67  18 

263  88 

48  36 

28  71 

1.00 

57  IS 

Cottage  City) 

2,601  26 

466  70 

8,166  06 

237  86 

106  40 

.   2.87 

118  50 

Dalton, 

2,061  64 

608  11 

2,660  65 

842  26 

880  81 

1.66 

78  00 

Dartmouth, 

218  10 

78  03 

286  13 

76  70 

27  26 

2.68 

78  08 

Deerfield,  . 

1,063  71 

108  27 

1,166  08 

141  11 

62  42 

1.07 

08  60 

Dennis, 

1,846  24 

887  80 

1,783  04 

98  78 

60  62 

6.67 

278  60 

Duxbury,  . 

408  40 

128  40 

626  80 

68  06 

62  68 

2.05 

102  50 

Basthampton, 

474  68 

42  64 

617  12 

66  73 

17  87 

2.88 

42  54 

Baston, 

- 

10  62 

10  62 

18  70 

13  28 

.80 

10  62 

Bdgartown, 

126  86 

62  02 

180  77 

87  46 

4180 

1.52 

62  02 

Brring, 

62  67 

148  07 

206  64 

64  08 

70  67 

2.04 

102  00 

Fairhaven, . 

262  60 

176  86 

428  86 

47  02 

121  62 

1.45 

72  60 

Fitchbnrg, . 

461  88 

81  60 

638  48 

62  88 

87  X7 

2.16 

81  60 

Gardner,    • 

670  18 

180  06 

760  14 

08  88 

66  70 

8.36 

167  50 

Gloucester, 

826  60 

204  84 

1,121  44 

00  68 

118  80 

2.48 

124  00 

Goahen,     .  • 

1,680  16 

68  81 

1,602  07 

143  38 

28  17 

1.01 

58  81 

Grafton,     . 

148  80 

236  06 

884  04 

06  76 

162  28 

1.56 

77  60 

Granby,     • 

608  84 

66  06 

668  00 

167  23 

87  40 

.68 

8150 

Great  Barringto 

n,     . 

2,781  78 

67108 

8,402  76 

264  70 

240  61 

.    2.70 

130  50 

Greenfield, 

202 

78  66 

81  68 

60  48 

79  46 

.00 

40  50 

Hadley, 

2,146  86 

817  67 

2,468  68 

210  67 

116  86 

2.73 

186  50 

Hamilton,  . 

828 

88  10 

01  47 

46  67 

61  24 

1.44 

72  00 
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Table  showing  the  Amounts  expended  for 

Repairs^  etc. 

—  Continued. 

TOWN  OR  CITY. 

3 
1 

9 

• 

1 

9 
M 

H 

• 

1 

Total  Coat  per  Mile 
per  Year. 

Expended  per  MUe 
in  1901. 

Length  under  Main- 
tenance (Miles). 

lis 

< 

Hancock,   . 

$3,420  16 

$606  76 

$3,022  02 

1 
$267  76 

$184  76 

8.28 

$161  CO 

Hardwlck, . 

102  03 

86  72 

180  64 

94  36 

44  78 

.82 

86  72 

Harvard,    . 

- 

828 

8  28 

14  26 

4  68 

.TO 

8  28 

Harwich,    . 

126  86 

101  64 

227  00 

78  31 

40  17 

8.68 

101  64 

Haverhill,  . 

2  00 

16  63 

18  63 

464 

7  96 

8.08 

16  68 

Hlnghani,  . 

666  81 

117  61 

T74  82 

66  67 

44  17 

8.66 

117  61 

Holbrook,  . 

207  01 

86  08 

832  00 

68  63 

82  43 

1.11 

86  98 

Holden, 

760  80 

261  87 

1,030  67 

61  42 

69  61 

8.76 

188  00 

Hantington, 

1,158  74 

412  82 

1,666  06 

322  90 

408  23 

1.01 

60  60 

Lawrence, . 

86  80 

1,184  14 

1,271  03 

1,086  86 

4,886  70 

.87 

18  60 

Loe,    •       •       •       • 

1,868  06 

• 

406  36 

1,674  81 

142  49 

125  11 

•8.24 

162  00 

Leloeater,  . 

8,860  61 

870  16 

9,239  67 

606  18 

78  18 

4.86 

242  60 

Lenox, 

168  20 

682  73 

846  02 

671  64 

299  44 

8.88 

114  00 

Lexington, 

624  13 

126  08 

660  06 

42  74 

29  86 

4.29 

126  08 

Lincoln,     • 

880  40 

72  84 

462  24 

46  86 

86  19 

2.07 

72  84 

Lowell  (north), 
Lowell  (south). 

226  87 
882  40 

86  12 
1,466  10 

260  49 
1,787  69 

236  16 

648  67 

2.31 

116  60 

Lonenburg, 

07  42 

226  02 

zaa  04 

106  26 

122  62 

1.84 

92  00 

Marion, 

862  66 

110  68 

478  24 

87  66 

84  46 

8.21 

110  68 

Marlborough,    . 

176  89 

126  61 

801  90 

66  77 

69  96 

2.11 

106  60 

Marsbfield, 

277  00 

120  08 

897  98 

61  96 

60  49 

2.00 

100  00 

Mattapolsett,     . 

807  66 

110  SO 

426  96 

68  87 

60  25 

1.98 

99  00 

Merrimac,  . 

107  64 

166  84 

273  88 

89  60 

180  80 

.93 

46  OO 

Methuen,    . 

240  86 

148  78 

398  08 

80  66 

86  68 

1.66 

88  00 

Middleborough, 

484  64 

71  76 

666  80 

.40  46 

26  00 

2.76 

71  76 

MUlon, 

21  11 

1,210  84 

1,231  46 

1,668  80 

1,391  19 

.87 

48  60 

Monaoo,     . 

640  40 

06  22 

636  62 

113  91 

102  88 

.98 

46  60 

Montague, . 

244  77 

18  62 

268  39 

61  96 

8  86 

1.68 

13  62 

Nantucket, 

1,686  02 

287  00 

1,924  82 

88  64 

46  02 

6.17 

287  90 

New.  Bralntree, 

10  80 

14  61 

26  40 

48  70 

86  86 

.17 

8  60 

Newbury,  . 

2  60 

46  66 

48  16 

46  76 

87  84 

1.22 

46  66 

Newboryport,   . 

484  44 

128  68 

608  02 

107  28 

70  68 

1.76 

87  60 

Norfolk,    . 

202  80 

38  01 

326  80 

46  08 

23  88 

1.46 

88  91 

North  Adama,  . 

1,378  12 

182  60 

1,610  62 

169  62 

49  07 

2.70 

182  60 
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Table  showing  the  Amounts  expended  for 

Repairs^  etc.  • 

—  Continued. 

TOWN  OR  CITr. 

• 

s 

o 

w 
73 

1 

M 

• 

s 

P 

i 

a 

M 

H 

• 

1 

Total  Cost  per  Mile 
per  Year. 

Expended  per  Mile 
in  1901. 

Length  under  Main- 
tenance (Miles). 

5| 

oh 

< 

North  Andover, 

- 

$90  21 

$90  21 

$114  19 

$114  19 

.79 

$89  60 

Northampton,   . 

$479  08 

48  96 

621  99 

79  67 

26  67 

1.68 

42  96 

North  Attleborongh, 

482  44 

906  29 

1,388  78 

80  46 

251  75 

8.60 

180  00 

Northborongh, . 

108  S4 

128  03 

281  87 

42  94 

65  91 

2.20 

110  00 

North  Reading, 

07  61 

4  72 

72  23 

23  87 

2  68 

1.76 

4  78 

Norwood,  • 

398  46 

173  88 

672  28 

68  29 

84  79 

2.05 

102  50 

Orange, 

1,204  78 

69  92 

1,274  70 

122  67 

28  28 

8.01 

69  92 

Orleans,     . 

- 

82  69 

82  69 

39  74 

89  74 

.82 

82  60 

Palmer, 

6  85 

138  80 

148  66 

61  64 

55  10 

8.51 

125  60 

Paxton, 

1,680  68 

287  87 

1,768  49 

104  27 

73  42 

8.84 

163  00 

Phillipaton, 

244  68 

91  82 

886  46 

99  26 

77  16 

1.10 

59  60 

Pittafleld,  . 

1,822  61 

660  12 

2,882  63 

211  60 

242  47 

2.86 

118  00 

Plymouth, . 

1,907  66 

646  06 

2,643  71 

140  92 

141  83 

8.85 

192  60 

Princeton, . 

178  76 

4  64 

178  89 

82  20 

464 

l.OO 

4  64 

ProTincetown,  . 

- 

1  01 

101 

12  62 

4  69 

.22 

1  01 

Qnincy,      . 

2  46 

22  41 

24  87 

88  26 

45  78 

.49 

22  41 

Reading,    . 

26  12 

188  49 

169  61 

118  28 

124  75 

1.07 

63  50 

Rehoboth, . 

464  48 

89  77 

604  20 

62  82 

21  05 

1.89 

89  77 

Revere  (east),  . 
Revere  (west),  . 

276  60 
220  82 

189  64 
762  06 

416  14 
081  87 

1 

486  76 

718  85 

1.26 

02  50 

Richmond, 

212  12 

494  66 

706  68 

188  46 

279  41 

i.n 

88  60 

Ruasell,     . 

2,956  27 

938  88 

8,894  10 

146  66 

140  06 

6.66 

888  00 

Sandwich,  • 

848  90 

117  46 

066  76 

146  11 

46  88 

8.56 

117  46 

Sangaa, 

278  26 

846  88 

624  60 

860  24 

216  46 

1.60 

80  00 

Scitnate,     . 

468  80 

179  44 

687  74 

104  20 

101  88 

1.77 

88  60 

Seekonk,    . 

- 

2  65 

2  65 

0  14 

466 

.67 

2  66 

Shelbume, 

911  67 

62  66 

064  82 

84  81 

24  38 

2.16 

52  66 

Shrewsbury,     .       . 

664  67 

868  46 

023  12 

65  84 

94  47 

8.90 

196  00 

Somerset,  . 

416  86 

146  97 

663  83 

46  03 

40  94 

8.69 

146  07 

South  Hadley,  . 

1,166  88 

297  66 

1,464  04 

201  38 

128  00 

8.48 

181  00 

Spencer,     .       . 

- 

78  68 

78  68 

T8  44 

49  42 

1.69 

78  68 

Sterling,    . 

22195 

161  06 

888  00 

06  75 

124  84 

1.39 

64  60 

Stoneham, 

284  97 

88  70 

823  67 

129  98 

24  49 

1.68 

88  70 

Sturbrldge, 

79  69 

88  99 

168  68 

80  98 

142  85 

.59 

80  60 
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Table  showing  the  AmounU  expended  for  Bepaira,  etc. — Continued. 


TOWN  OB  ornf . 

• 

• 

1 

a 

\ 

e 

1 

ToUlOoatperMUe 
per  Tear. 

Expended  per  Mile 
in  1901. 

Length  under  Main- 
tenanoe  (Mllea). 

Sndbnry,   . 

$107  87 

•21  06 

$128  06 

$87  60 

$7  82 

2.88 

$21  08 

Sanderland, 

90  68 

88 

21  41 

86  10 

468 

.10 

88 

SnttoD, 

844 

60  66 

72  00 

67  20 

60  66 

1.00 

60  00 

6wampacott| 

411  48 

61  14 

472  66 

180  81 

41  08 

1.40 

61  14 

TaaotoD,    . 

870  44 

60  66 

020  99 

108  90 

27  06 

2.18 

60  66 

Templeton,       .       • 

76  70 

42  74 

118  44 

84  60 

67  84 

.68 

81  60 

Tewkabnry, 

8  88 

28  80 

26  12 

86  79 

40  86 

.67 

28  80 

Tiabary,    • 

888  16 

118  06 

047  11 

rt  60 

60  06 

1.D3 

06  60 

Townaend, 

271  11 

18196 

408  07 

66  87 

44  68 

2.06 

18106 

Truro, 

807  74 

290  66 

628  80 

82  67 

08  46 

2.36 

118  00 

Tyngaboronght .       • 

028  04 

06  61 

1,018  66 

78  17 

88  88 

2.95 

06  61 

Uzbridge,  . 

127  28 

147  06 

276  24 

74  70 

88  12 

1.78 

80  00 

Walpole,    . 

871  12 

276  29 

1,146  41 

67  71 

60  64 

4.64 

227  00 

Ware, 

207  82 

80  78 

288  06 

86  08 

44  86 

1.80 

80  78 

Warebam, 

800  80 

26  48 

286  87 

86  12 

16  86 

1.62 

26  48 

Warren,    . 

684  80 

160  29 

716  18 

87  82 

61  00 

2.46 

128  00 

Waiertown, 

768  06 

214  14 

067  22 

920  82 

26108 

.86 

49  60 

Wayland,  . 

68  81 

106  02 

264  28 

66  00 

86  86 

2.27 

118  60 

Wenham,  • 

166  44 

60  80 

206  80 

88  18 

46  41 

1.12 

60  86 

WeatboroQgh,  . 

182  08 

18  00 

146  02 

68  68 

10  96 

.70 

18  00 

Weat  Boylaton, 

686  47 

24  64 

610  01 

128  42 

16  84 

1.66 

24  64 

Weat  Bridgewater,  . 

- 

464 

404 

12  64 

4  69 

.00 

464 

Weat  Brookfleld,      . 

480 

82  86 

87  16 

28  07 

83  86 

.07 

82  86 

Weatfleld, . 

2,060  86 

866  88 

2.424  60 

144  66 

72  86 

4.01 

246  60 

Weatminater,    . 

870  80 

81  60 

962  68 

76  96 

27  28 

8.00 

81  60 

Weat  Newbury, 

1,620  87 

108  06 

1,827  46 

176  90 

88  48 

2.24 

112  00 

Weaton,     . 

182  86 

126  68 

800  40 

40  12 

40  20 

8.16 

126  68 

Weatport,  . 

1,782  06 

826  48 

2,668  68 

126  01 

194  47 

4.26 

212  60 

Weat  Springfield,     . 

666  10 

181  28 

846  88 

144  67 

167  60 

1.16 

67  60 

WeatTlabury,  . 

402  98 

12184 

614  82 

47  92 

42  78 

2.84 

121  84 

Weatwood, 

78  14 

76  28 

148  42 

106  00 

7160 

1.06 

62  60 

Weymonth,              • 

648  67 

128  00 

772  66 

00  60 

68  00 

2.00 

100  00 

Whately,   . 

8  87 

12  04 

16  01 

16  80 

16  44 

.78 

12  04 

Whitman, . 

826  82 

180  18 

606  06 

62  66 

106  68 

1.60 

84  60 
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Tahle  shouring  the  Amounts  expended  for  Repairs,  etc.  —  Concluded. 


TOWN  OE  OITT. 

Expended  to  1001. 

• 

1 

I 

1 

ToUl  Coat  per  Mile 
per  Tear. 

Expended  per  Mile 
in  1001. 

Length  under  Main, 
tenance  (Milea). 

3§a 

a  s  o 

< 

Wllbraham, 

$720  22 

$34  06 

$763  28 

$81  72 

$16  02 

2.14 

$84  06 

Williamebarg,  . 

864  11 

80  48 

444  60 

87  86 

37  06 

2.12 

80  48 

Williamatown, . 

607  ao 

168  78 

761  47 

07  87 

86  80 

1.02 

06  00 

Winobeater, 

04  38 

840  64 

484  07 

144  03 

174  60 

1.05 

07  50 

Windsor,   . 

17  01 

1  33 

10  24 

21  62 

4  76 

.28 

las 

Worceeter, 

846  41 

150  03 

005  44 

117  11 

68  88 

2.65 

127  60 

Wrentham, 

645  80 

148  07 

T04  86 

47  64 

27  88 

6.44 

148  07 

Yarmonth  (north),  . 

000  47 

241  07 

1,161  44 

60  20 

66  22 

8.71 

185  60 

Tarmonth  (eonth),  . 

1,647  12 

440  86 

2,006  07 

0141 

88  66 

6.08 

264  00 

Totale, 

$06,766  86 

$31,061  47 

$127,816  83 

- 

- 

- 

$13,630  00 
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Appendix    J. 


Statement  showing  All  Petitions  received, 
WITH  Lengths  of  Way  petitioned  fob  and 
Lay-outs  made,  together  with  Summaht  by 
Counties. 

Barnstable  Cowitjf. 


COCHTT,  ClTT 

, 

Ko. 

FWUlM.  ra- 
nlTMl. 

1             MB.             !    laM-lSM.    i         IMl. 

i    ir«l.    |Mll.i.      F«t.   juUca.'     Fact.   'ui]«. 

Si  ; 

OballuiD,' 

ProTlDcaloWD," 
Tniro."     . 

»:,.»." : 

Wallfleet.i'       . 

?:r:s:;  : 

116 
3SI 

6&7 

m 

JM 

i 

3M 

K 
100 

Nov.  14.  IWl, 
Jan.  U,  ISfiS, 

u.r    I.  mi. 

Dk.  19,  lese, 

Jan.  16,1806, 

tzi-'S 

Feb.'    t,K»i. 
ADg.    6,  1SS6, 

ffi:£K 
S:::i!:IS: 

Jnoe   4,  IMJ, 
NoY.    B,  ISOO 
Not.  m;  ism! 
July  1*.  1896, 

o":  w',]8M; 

D«.     1,1897, 

ill 

'     10,648 

;    lu^ieo 

"■^ 

;       .70 

■A» 

00 
00 

iT]ioa 

12,418 

a),soo 

M"fttO 

ie,«4 

2A.M0 

'.*2 

i!>a 

'.a 

I. TO 
l.Jl  ■ 

slS4 

S'.12 

6l0O0 

T,4T0 
13,111 

siiu 

21,611 

sliss 

11^ 

4,i4a 

B,oao 

4,600 
11,478 

«,68S 
M.8M 

.u 

1.41 
3.40 

i.Ts 

.83 
l.U 

(ios 

1,W0  :    .« 
6.1M     l.OO 

;  ..': 

1,617        .31 
1.W0  '     .88 
SfiAt       .« 
1,160       .Jl 

-      1      - 

Tolali,        . 

6W,M1 

1U.U 

14»,0M 

' 

46.100  1  8.73 

Thlrty-lwopaUllODa 

mm 

HI  lo  loD 

Ita  petllloD 

'S 

nh  connly  road 

•Sn 

Ihm 

my  road  and 

'PI 

'No 

X 

FD  lo  Kellr''. 

Cotoar. 

urne  Vtl)>|*  tu  Ba 

e. 

•inc 

Id  iDtxequaD 

peUtton. 
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Berkshire  County. 


County,  Citt  ob 
Town. 


Adams,'  . 
Adama/  . 
Beoket.B/' . 
Beeket,"  . 
Becket,7    . 

Berkahlro  Coanty^  • 
Berkshire  County,* . 
Berkshire  Coi]Dty,>A 
Berkshire  County ,>i 
Berkshire  County ," 
Berkshire  County ,^1 
Berkshire  County ,1* 
Berkshire  County,^* 
Berkshire  County,^ 
Berkshire  County," 
Berkshire  County ,» 
Berkshire  County ,i* 
Berkshire  County," 
Berkshire  County ,u 
Berkshire  County ,10 
Cheshire,*," 
Cheshire,*,*^ 
Cheshire,*^ 
Clarksburg, 
Dalton.n  . 
Dalton,M  . 
Dalton,M  . 
DaltoD,»  . 
Dalton,«    . 
Florida,     . 
Great  Barrington,M,s 

Oreat  Barrlngton,>< 
Hancoek,M,M 

Hancock,»>,M 
Hanoock,M,u 

Hinsdale,» 
Hinsdale,8,« 
Hinsdale,* 
Lanesborough,*>,v  . 


No. 


Petition  re- 
ceived. 


48 

279 

876 

117 

440 

601 

4« 

47 

82 

88 

170 

187 

275 

276 

277 

278 

208 

880 

415 

484 

486 

46 

881 

410 

481 

26 

176 

288 

818 

840 

74 

82 

267 

170 

208 

880 

166 

523 

660 

278 


July  18 
July  80, 
Oct.  16 
Jan.  12 
Dec.  16, 
Dec.  6, 
July  18, 
July  18 
Aug.  18 
Aug.  18, 
May  10, 
June  6, 
July  26 
July  26 
July  26 
July  26 
Sept.  21 
Mar.  0, 
April  7 


Oct. 
Oct. 


Mar.  11 
E>ec.  16, 
July  26, 
June  10, 
May  14 
April  1 
Jan.  29 
May  18, 
Aug  1 


1804, 
1896, 
1807, 
1895, 
1898, 
1901, 
1894, 
1894, 
1894, 
1894, 
1895, 
1895, 
1896. 
1896, 
1896, 
1896, 
1806, 
1897. 
1898, 
1898, 
1898, 

1897, 
1899. 
1896, 
1894, 
1896, 
1896, 
1897, 
1897, 
1894, 


June  18, 1896, 


Apr.  6, 1896, 
Feb.  12, 1901, 
Not.  21, 1901, 


LlNOTH 
PBTITIONBD 

roB. 


Feet. 


9,020 

6,280 

12,628 

68,480 
84,820 


8,280 

84,800 
6,280 

6,814 

6,190 

8,200 

6,460 

26,863 

10,660 

10,284 

6,289 

9,988 

2,674 

6,624 

29,040 
6,280 


Miles. 


1.71 
1.00 
2.39 

10.12 
6.60 


.62 

6.60 
1.00 

1.20 

.08 

.68 

1.04 

6.09 

2.00 

1.96 

1.19 

1.88 

.49 

1.07 

6.60 
1.00 


LBNeTH  I»4ID  OUT. 


i8»4-i»«e. 


Feet. 


MUes. 


3,000 


7,600 


6,460 
2,800 


10,660 
4,146 
6,200 
8,242 
2,674 


.67 


1.42 


1.08 
•  .68 


2.00 

.79 

1.18 

1.66 

.49 


IMl. 


Feet. 


Miles. 


2,400 


2,100 


.46 


.40 


^  Duplicate  of  county  petition. 

*  Cheshire-Savoy  road. 

8  Maple  Grove  road. 

^  North  Adams  road. 

«  Pittsfleld-Springfleld  road. 

^  Covered  by  subsequent  peti- 

tion. 
7  To  Becket  Centre  and  North 

Becket. 


*  Bee  Adams. 

"  Bee  North  Adams. 

^0  See  Great  Barrington. 

*^  Bee  Lee. 

"  Bee  Hancock. 

u  See  Otis. 

"  Bee  Savoy. 

i«  8e«  Chef>hire. 

**  See  Laoesborough. 


"  Bee  West  Btockbrtdge. 

u  See  Richmond. 

»  Bee  Tyringham. 

*>  On  county  petition. 

SI  Pittsfleld.North  Adams  road. 

s*  Plttsfleld-Northampton  road. 

*s  Monterey  road. 

**  Lebanon  Springs  road. 

s"  Road  to  Williamstown. 
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Berkshire  County  —  Concladed. 

LXMQTH 

Length  ] 

LAID  OUl 

• 

County,  City  ob 
Town. 

No. 

PeUtion  re- 
ceived 

PSTITIONCD 
FOR. 

18114-1900. 

1001. 

1 

Feet. 

Miles. 

Feet. 

Mtlea. 

Feet. 

Miles. 

Laneaborough,^ 

649 

Jane   7,1901. 

11,880 

2.25 

. 

- 

. 

— 

Lee,«,»       .       .       . 

83 

1 

6,280 

1.00 

6,188 

.08 

- 

- 

Lee,«.»       .       .       . 

187 

6,280 

1.00 

6,292 

1.00 

- 

- 

Lee,*.       .       . 

262 

May  25,1896, 

6,280 

1.00 

- 

- 

- 

- 

Lee,A. 

848 

June  14, 1897, 

6,762 

1.28 

6.645 

1.26 

- 

- 

Lenoz,o     . 

178 

May  16,1806, 

6,280 

1.00 

- 

- 

6,280 

1.00 

LeDoz,^     . 

316 

Feb.    7,1897, 

6,770 

1.28 

6,806 

1.21 

370 

.07 

Monterey, 

256 

June    6, 1896, 

6,280 

1.00 

- 

- 

- 

- 

Mount  Wuhlngton, 

•2 

Oct.     1, 1894, 

8.800 

1.57 

- 

- 

- 

- 

North  Adama,*,^ 

47 

1 

9,028 

1.71 

8,913 

1.69 

** 

- 

North  Adama,T 

264 

May  27,1896, 

6,807 

1.10 

- 

- 

- 

- 

North  Adama,^ 

893 

Dee.  22, 1897, 

12,486 

2.36 

2,870 

.66 

2,466 

.46 

Otia 

276 

- 

6,280 

1.00 

- 

- 

- 

- 

Flttafleld,* 

78 

Aug.   7, 1894, 

24,087 

4.56 

8,146 

1.54 

1,068 

.37 

PitUfield,» 

269 

Jane  10, 1806, 

6,000 

1.13 

4,040 

.76 

- 

_ 

Richmond  ,^0     . 

198    Jnne    4,1895, 

10,462 

1.08 

- 

- 

_ 

Ricbmond.^^ 

248  '  May    9, 1896, 

5,800 

1.00 

6,280 

1,00 

- 

- 

Richmond ,11,"  . 

484 

- 

12,900 

2.44 

1,911 

.86 

1,260 

.24 

Bandiafleld, 

469 

Mar.  13, 1899, 

5,280 

1.00 

- 

- 

- 

- 

Savoy, 

276 

-    ! 

6,280 

1.00 

- 

- 

- 

- 

Stoekbrldge,^  . 

136 

Feb.  26, 1895, 

10,700 

2.02 

- 

- 

- 

Stockbridge,**  .       . 

507 

Deo.    2, 1900, 

- 

- 

- 

- 

- 

Tyringham, 

436 

- 

5,500 

1.04 

- 

- 

- 

- 

Weat  Stookbrldg6»  . 

166  ,  Sept.  80, 1896, 

6,146 

1.16 

- 

- 

- 

- 

Wllliamatown,M 

146  ;  Mar.  10, 1896, 

10,576 

2.00 

10,147 

1.92 

- 

- 

WllllamatowD,^' 

462 

Apr.  17, 1899, 

12,600 

2.38 

- 

- 

- 

- 

Windsor,  . 

36 

July  12, 1894, 

e                   •                    ■ 

42,787 

8.10 

1,501 

.28 

- 

- 

Totals, 

534,415 

101.22 

116,809 

22.12 

1 

,   15,828 

1 

3.00 

Flfty-foar  petitions  (fifteen  county,  four  city  and  thlrty-flve  town).  In  two  cities  and  twenty, 
three  towns. 
Average  distance  petitioned  for,  9,896  feet  (1.87  miles). 
Forty-one  lay-outs,  in  two  cities  and  eleven  towns. 
Ijaid  out  on  county  petitions,  60,140  feet  (9.50  miles). 
Laid  out  on  city  petitions,  19,473  feet  (3.69  miles). 
Laid  out  on  town  petitions,  63,024  feet  (11.93  miles). 

Total  length  laid  out,  132,637  feet  (25.12  miles) ;  average,  8,236  feet  (.61  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  24.82. 


1  Plttafield-North  Adams  road, 
s  Pittsficld-Springfield  road. 

*  On  county  petition. 

*  South  Lee  road. 
B  Lenox  road. 


0  Lee  road.  "  Bast  road  to  PltUfleld. 

7  Road  to  Willlamstown.  "  Old  Housatonic  Turnpike. 

*  Lebanon  Springs  road.  >>  Duplicate  of  former  petition. 

^  Dalton  road.  i*  North  Adams  road. 

10  Hancock  road.  "  Water  Street. 
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Bristol  County. 


County,  City  ob 
Town. 


Acnahnet,*       • 
Attleborough,* 
Attleborougta,* 
AUloboroogh,",* 
AttleboroQgh,*,' 
Berkley,    . 
Brlitol  OouDtyi" 
Dartmoixth,7 

DightoD,*  . 

Dighton,<>  . 

SaatOD.^o  . 

Eaaton,*^   . 

Fairhaven, 

Freetown, 

Maoafield," 

MaDafleld,^ 

New  Bedford, 

North  Attleborongb, 

RayDham,io 

RayDham,^* 

Rehoboth," 

Befaobotb.u 

Beekonk,* 

Beekonk,i« 

Someraet,* 

Bomeraei,'' 

Bwansea,  . 

Taantoii,^* 

Taanton,* . 

TaantOD,io 

Weatport,^B 

Totals, 


No. 


Petition  re- 
oeWed. 


96 

97 
183 
184 
268 
608 
281 

68 

22 
160 
226 
189 
866 

81 
814 
841 
627 
191 

18 
184 
611 
182 
476 
127 
566 
147 
626 
236 
171 
179 
180 

63 


Got.  24,1894, 
Oct.  24,1894, 
May  29.1896, 
May  29, 1896, 
Jane  18, 1896, 
Dee.  6, 1900, 
Aug.  8,1896, 
July  24, 1894, 
Jaly  9,1894, 
Mar.  26, 1896, 
Jan.  2, 1896, 
Mar.  1,1896, 
Sept.  2,1897, 
jQly  10, 1804, 
Feb.  8,1897, 
Apr.  8,1897, 
Feb.  26, 1901, 
Jane  18, 1896, 
Jaly  6,1894, 
Feb.  28, 1896, 
Jan.  6, 1901, 
Feb.  20,  1896, 
Juno  19, 1899, 
Feb.  6, 1896, 
Sept.  12,  1901, 
Mar.  SO,  1896, 
Feb.  16, 1901, 
Mar.  10, 1896, 
May  11,1896, 
May  16,1896, 
May  19, 1896, 


Lkngth 

PBTITIOmD 

roB. 


Feet. 


Miles. 


86,600 
6,826 

14,163 
6,122 


22,660 

24,000 
24,676 

8,261 
80,000 

4,800 
20,184 
16,860 

6,121 
14,620 

2,960 
26,660 
23,000 
22,440 
29,187 

9,240 
14,691 
10,660 
29,800 

1,172 
86,616 
26,864 
23,762 
18,200 
24,100 


632,484 


6.78 

1.20 

2.68 

.97 


4.29 

4.66 
4.66 
1.66 
7.89 

.81 
8.81 
8.20 

.97 
2.76 

.66 
4.83 
4.36 
4.26 
6.68 
1.75 
2.76 
2.00 
6.64 

.22 
6.92 
4.89 
4.60 
2.60 
4.67 


100.84 


Lbnoth  laid  out. 


1894.190*  . 

Feet. 

Milea. 

8,868 

.64 

6,297 

1.00 

11,726 

2.22 

"■ 

^ 

4,229 

.80 

7,653 

1.46 

18,992 

8.60 

9,998 

1.89 

8,000 

.67 

18,981 

8.69 

14,400 

2.78 

22,469 

4.26 

120,092 

22.74 

IMl. 


Feet. 


Milea. 


9,840 


6,860 


2,460 


3,800 


8,228 


2,700 

2,168 
1,172 


1.77 


1.20 


.46 


.72 


.61 


.61 

.41 
.28 


1,084  '     .81 


88,282  I  6.11 


Thirty>one  petitions  (one  county,  four  city  and  twenty*six  town),  in  two  cities  and  sixteen 
towns. 
Average  distance  petitioned  for,  17,176  feet  (8.26  miles). 
Forty-flTS  lay-onta,  in  one  city  and  twelve  towns. 
Laid  out  on  oounty  petitions,  36,634  feet  (6.04  milea). 
Laid  out  on  city  petUtons,  16,484  feet  (2.93  miles). 
Laid  out  on  town  petitions,  100,256  feet  (18.99  miles). 

Total  length  laid  out,  162,374  feet  (28.86  miles) ;  average,  8,886  feet  (.64  mile). 
Percentage  of  length  laid  out  to  length  pollUoned  for,  28.62. 


New  Bedford>Boston  road. 
Fair  haven  road. 
Washington  Street. 
North  Avenue. 
Covered  by  previoas  petition. 
Bee  Dartmouth  and  Westport. 
Duplicate  of  oounty  peililon. 
Taunton-Fall  River  road. 
Taunton -Providence  Turnpike. 
>o  Taanton>Boslon  road. 


s 
« 

4 
5 
8 
7 
I 
» 


li  Brockton-Mansfield  road. 

IS  South  Main  Street,  from  Norton  line. 

IS  Central,  West  and  Main  streeU. 

i«  Main  Street. 

IB  Town  house  road. 

10  Perrln's  station  road. 

17  Relocation. 

1*  Somerset  Avenae,  Bow,  Spring  and 

Dean  streets. 
1^  On  county  petition. 
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Dukes  County, 


No. 

PetlUoD  re- 
Mi  vad. 

Lbnoth 
pititiombd 

FOB. 

Lbkoth  laid  got. 

County,  Citt  ob 

Town. 

1894-lMe. 

■••I. 

Feet. 

Milee. 

Feet. 

Mllea. 

Feet. 

MUea. 

Ohilmark» 

IS 

July    8,1804, 

88,846 

7.26 

- 

- 

- 

- 

CotUge  Clty.i,* 

7 

- 

18,117 

2.48 

12,638 

2.87 

- 

a. 

Cottage  Clty,S« 

385 

- 

2,160 

.41 

- 

- 

- 

- 

DukM  Coiinty,« 

7 

Joly   2,1804, 

- 

- 

- 

- 

- 

- 

Dakes  County  ,> 

886 

Mar.  27,1807, 

- 

- 

- 

- 

- 

fidgBitown,^    • 

7 

- 

18,100 

2.48 

6,866 

1.01 

2,768 

.62 

Tl«bury,«  . 

8 

Jone  28, 1804, 

10,600 

2.01 

10,104 

1.08 

- 

- 

Tl»bury,i,T 

886 

- 

4,760 

.00 

- 

- 

- 

- 

Woat  Tlflbnry,« 

4 

June  28, 1804, 

81,838 

6.04 

16,000 

2.84 

- 

- 

West  Tiabnry,* 

244 

• 

May  20, 1800, 
*          •          • 

6,300 

1.10 

- 

^ 

- 

Totals, 

110,728 

22.67 

48,088 

8.16 

2,763 

.62 

Biz  petltlone  (two  county  and  four  town),  io  five  towna. 

Average  diatanee  petitioned  for,  10,064  feet  (3.78  miles). 

Fifteen  lay-outs,  in  four  towns. 

Laid  out  on  county  petitions,  20,667  feet  (8.01  miles). 

Laid  out  on  town  petitions,  26,104  feet  (4.77  miles). 

Total  length  laid  out,  46,861  feet  (8.68  miles) ;  average,  8,067  feet  (.68  mile). 

Percentage  of  length  laid  out  to  length  petitioned  for,  88.20. 


1  On  county  petition. 

*  Bdgartown  road. 

"  Vineyard  Haven  road. 

«  Bee  Cottage  City  and  Edgartown. 


8  Bee  CotUge  City  and  Tiabury. 
0  Gay  Head  road. 
7  Cottage  City  road. 
*  Relocation. 
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Essex  County, 


COUHTT,  OiTT  OR 

Town. 


Amesbary, 

Andover,^ 

Andover,*,* 

Andover,* 

Andover,*,'* 

Beverly,*  . 

Boxford,  . 

Danvers," . 

Danvers,' . 

Danvora," . 

DaDvers,*  . 

Eaaex, 

Baaex  County ,^0 

Ssaex  Connly/^ 

Georgetown, 

Gloucester,^* 

Glouceater,^ 

Gloucester,** 

Groveland, 

Hamilton,* 

Haverhill.i« 

Haverhill,*" 

Ipawich,*,*' 

Ipawich,*'^ 

Lawrence,** 

Lawrence,*<> 

Lawrence,** 

Lawrence,*® 

Lawrence,** 

Lawrence,*,** 

Lawrence,** 

Lawrence,** 

Lynn, 

Manchester, 

Merrimac, 


No. 


Petition  re- 
ceived. 


203 

20 
436 
442 
448 

64 
396 
351 
490 
684 
535 
364 

64 
486 
390 

28 
110 
380 
211 

64 
297 
471 

64 
239 

76 
245 
284 
285 
290 
486 
460 
521 
342 
167 
204 


July 
July 

Dec. 
Dec. 

Deo. 

Jnne 

Apr. 

Mar. 

Mar. 

Aug. 

July 

Oct. 

Dec. 

Jnly 

Jan. 

Apr. 

Aug. 

Nov. 
June 

Apr. 
Aug. 
May 

Aug. 
Aug. 
Sept. 

Mar. 
Feb. 
May 
May 
July 


22,1806, 
6,1804, 

18, 1898, 
18, 1898, 

28, 1897. 

29. 1897, 

11. 1900, 
28,  1901, 

28. 1901, 
3, 1897, 

30, 1894, 

26. 1898, 
16, 1897, 

10. 1894, 
1,  1805, 
5,  1897, 

8,  1805, 

4, 1806, 
1, 1899. 

4, 1896, 

2. 1894, 
4, 1896, 

26, 1896, 
25, 1896, 

11. 1896, 

16. 1899, 

9,  1901, 

20. 1897, 

1. 1895, 

26. 1895, 


Lkkoth 
petitiomkd 

FOR. 


Feet. 


27,007 
31,400 

25,080 
21,750 
13,000 
25,125 
6,267 
27,450 
15,840 
15,840 
22,412 


16,800 

0,650 

64,120 

8,550 

23,048 

18,100 

13,888 

15,840 

12,330 

11,000 

2,640 

4,660 

2,300 

1,760 

1,408 

7,020 

1,800 

1,084 

0,120 

6,280 

15,134 


MUes. 


6.80 
6.06 

4.75 
4.12 
2.64 
4.76 
1.10 
5.20 
3.00 
3.00 
4.25 


8.18 

1.83 

10.26 

1.62 

4.58 

8.48 

2.63 

8.00 

2.84 

2.25 

.50 

.88 

.44 

.83 

.27 

1.50 

.34 

.38 

1.73 

1.00 

2.87 


Length  laid  out. 


191M1.1900. 


Feet. 


2,674 
16,186 


10,613 


0,650 

8,446 

2,068 

7,607 

10,064 


1,408 


4,777 
4,838 


Miles. 


.61 
8.06 


2.01 


1.83 

.66 

.66 

1.44 

2.08 


.27 


.00 
.02 


1»«1. 


Feet. 


MUee. 


2,802       .44 


1,120       .21 


8,400 


.64 


*  Boston-Lawrence  road. 

*  On  county  petition. 

*  LowelLLawrence  road. 

«  Tewksbnry  road  to  Frye  village. 

0  Duplicate  of  county  petition. 

6  Sylvan  Street. 

">  Locust,  Maple,  High  and  Water  streets. 

*  Andover  Street. 
B  Maple  Street. 

*(>  See  Beverly,  Wenham,  Hamilton  and 

Ipswich. 
11  See  Andover  and  Lawrence. 
**  Western  Avenue. 


*s  Essex  Avenue,  Waahington  Street  and 

Rockport  road. 
**  Haverhill-Lawrence  road. 
^^  Newton  road. 

lo  South  of  arch  bridge,  Newburyport  road. 
*7  North  of  arch  bridge,  Newburyport  road. 
**  Haverhill  Street. 
*o  South  Broadway. 
^  Prospect  Street. 
**  Jackson  Street. 
**  Lowell  road,  south. 
**  Loring  Street. 
**  Barker  Street. 
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Essex  County  —  Condaded. 


Lbnuth 

Lkngtu  : 

LAID  ori 

« 

County,  Citt  ob       \^^^ 

Petition  re. 
celvcd. 

PETITIONED 
FOR. 

1S94-I»«0. 

1901. 

1  OWN. 

Feet. 
6,400 

Milea. 

1   Feet. 

Ml  lee 

Feet. 

Milea. 

MethueD,^ 

287 

Aug.  31, 1896, 

1.02  1 

1 

1     6,478 

1 

1.04  ' 

_ 

MetbucD,' 

387 

Dec.    8,  1897. 

5,300  <     1.00 

- 

- 

- 

- 

MethaeD,* 

481 

Jan.  22,1900, 

13,200 

2.50  1 

8.300 

.63 

2,760 

.62 

MetbaeD,^ 

520 

Feb.    8,1901, 

3.500 

.66  ! 

- 

-    ' 

- 

- 

M!ddletoD,« 

847 

July  12, 1897, 

26,501 

6.02 

_ 

{ 

- 

- 

HlddletOD,^ 

531 

Mar.    7,1901, 

,     10,660 

2.00 

- 

- 

- 

Newbury,' 

197 

July    2,1895, 

22,388 

4.24 

6,463 

1.22 

4,627 

.88 

Newbury,' 

410 

Mar.    7,  189S, 

23.133 

4.38 

1          ~ 

- 

- 

- 

Newburyport," 

196 

July    1,1895, 

10.100  1     1.91 

9,269 

1.76 

-    1 

- 

Newbury  port,' 

417 

Apr.  22, 1898. 

2,700 

.51 

~ 

- 

- 

- 

North  Audover,* 

272 

July    1, 1896. 

10,186 

1.93 

4,176 

.79 

- 

- 

North  Andover,i«    < 

522 

Feb.  11. 1901. 

27,192 

6.16 

- 

- 

1 

1          " 

- 

Peabody.i^ 

352 

July    1,1897, 

12,120       2.80 

- 

-    1 

- 

Peabody," 

353 

July    1,1897, 

5,380       1.02 

^    1 

- 

Bockport, . 

185 

Feb.  23,  1895, 

5,736 

1.08 

- 

1 

- 

- 

Rowley,    . 

242 

Apr.  23.  1896, 

19,280 

8.65 

- 

1 

- 

- 

Balem, 

474 

June  18,  1899, 

700         .13 

- 

1 

700 

.13 

8alUbury,»      . 

243 

Apr.  27,  1806, 

10,560 

2.00 

- 

1 

- 

- 

Salisbury,^*      . 

405 

Feb.  11, 1898, 

11,500 

2.18  1 

- 

- 

1 

- 

Ballabury,is      . 

540 

Apr.  25, 1901, 

'     13,728 

2.60 

- 

- 

Baugua,     . 

34 

July  11, 1894, 

8.811 

1.67 

8,444 

1.60 

1         ~ 

Bwampscott,    . 

376 

Oct.   14,1897, 

8.780  j     1.66 

1     7,676 

1.43 

1    ** 

.06 

Topafield," 

383 

Nov.  27, 1897, 

26,031 

4.93 

- 

1 

1         s 

- 

Topsfield,"      . 

491 

Apr.  11, 1900, 

11.100 

2.10 

- 

- 

- 

Topifield,"       . 

497 

June   4, 1900, 

7,920 

1.50 

«» 

- 

- 

Wenham,» 

64 

- 

9,100 

1,72 

3,194 

.61 

2,700 

.51 

We«t  Newbury ,■ 

101 

Nov.  26, 1894, 

27,017 

5.11 

11,731 

2.22 

- 

- 

Weet  Newbury," 

206 

9 

July  25,  1895, 

«                      •                      • 

4,000 

.76 

- 

" 

1 

Totals, 

814,106 

,154.19 

1 

134,741 

1 

25.62 

17,902 

3.89 

Flfty-aeven  petitions  (two  county,  sixteen  city  and  Ihlrty-nlno  town),  in  aeven  cities  and 
twenty-four  towna. 
Average  distance  petitioned  for,  14,283  feet  (2.71  miles). 
Forty-five  lay-outs.  In  seven  cities  and  twelve  towns. 
Laid  out  on  county  petitions,  24,114  feet  (4.67  miles). 
Laid  out  on  city  petitions,  40,204  feet  (7.61  miles). 
Laid  out  on  town  petitions,  88.326  feet  (16.78  miles) . 

Total  length  laid  out,  162,643  feet  (28.91  miles) ;  average,  3,892  feet  (.64  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  18.76. 


^  Haverhill-Lawrence  road. 

*  Lowell  road. 

8  Woodland  Btreet. 
«  Main  Btreet. 
»  Maple  Btreet. 

*  Newburyport  road,  via  Oldtown. 
'  Newburyport  road,  via  turnpike. 
"  Qaverhlll-Newburyport  road. 

'''  Jjawrence  Street. 
10  Balem  Btreet. 


^1  From  Lynn  line,  Washington  and  Lynn  atreets. 

i*  From  Danvers  line.  Sylvan  and  Danvers  streets. 

1*  Newburyport-New  Hampahire  road. 

**  Haverhill  road. 

IS  Salem.  Boston,  Main  and  Haverhill  atreeta. 

1*  Cetitral  and  Wenham  atreets. 

>'  Oiruve,  Washington  and  Bozford  atreeta. 

1*  On  county  petition. 

*»  Proposed  relocation. 
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Franklin  County. 


OOUNTT,  CiTT  OR 

Town. 


Athfield.i 

Asbfield,* 

Athfield,! 

A«hfleld,i 

Backland.s 

BacklaDd,^ 

BacklaDd,« 

Backland.^ 

Backland,* 

CbarlemoDt,'* 

Charlemont,^ 

Oolraln.S* 

Ck>lrain,i    . 

Colrain.i    . 

Conway,   . 

Deerfie]d,«J 

Deerfleld," 

ErviDK, 

Franklin  OonDty,» 

GUI,   . 
Greenfieldfio 
Oreenfleld," 
Greenfield," 
Greenfield," 
Greenfield," 
Montagne,!* 
MonUgue,'" 
Montague,^^ 
Montague,!^ 
Montague,'* 
Montagae,^* 
New  Salem, 
Northfleld,»«» 
Northfleld.i* 
Orange,'    . 
Orange,*,*® 
Orange,*," 
Sbelbume,*^ 
Bbelbarne,** 
Sunderland,* 
Sunderland,** 
•  Sunderland,*^ 
Whately,*,** 
Whately,*,** 
Wbately,' 

Totals, 


No. 


Petition  re- 
ceived. 


196 
367 
454 
464 

88 
112 
224 
815 
458 
120 
450 

43 
13S 
432 
215 

24 
329 
152 

24 
l(k) 
188 
332 
897 
456 
457 
304 
859 
860 
453 
498 
553 
258 
422 
480 
6 
103 
301 

35 
227 

52 
402 
541 
325 
408 
530 


June 

Sept. 

Jan. 

May 

July 

Jan. 

Dec. 

Feb. 

Mar. 

dan. 

Deo. 

July 

Feb. 

Aug. 

Sept. 


26, 1895, 

18,  1897, 

10,  1899, 

1,  1899, 

14,  1894, 
6,  1895, 

28. 1895, 

15,  1896, 
9,  1899, 

18, 1895, 
24,  1898, 
17,  1894, 
20,  1895, 
2, 1898, 
4,  1805, 


Mar. 

10, 1897, 

Mar. 

29, 1895, 

July 

9,  1894, 

Feb. 

7.  1895, ' 

June  10, 1895, 

Mar. 

23,  1897, 

Dec. 

23,1897,  1 

Feb. 

2,  1899, 

Feb. 

2,  1899.  ' 

Dec. 

18,  1806, 

July 

11,  1897, 

July 

11,  1897, 

Jan. 

8,  1899, 

June 

5,  1900, 

June 

25,  1901, 

June 

8,  1806, 

June 

8,  1898. 1 

Apr. 

2,  1900, ' 

July 

2,  1894,  , 

Dec. 

10,  1894,  1 

Nov. 

27,  1896, 

July 

11,  1894, 

Jan. 

13.  1896, > 

July 

24,  1894,  1 

Jan. 

11,  1898.  , 

Apr. 

26,  1901, 

Feb. 

28,  1897, 

Feb. 

11,  1898, 

Mar. 

2,  1901, 

Lbnoth 
pstitionkd 

FOR. 


Feet. 


Miles. 


5,300 
8,900 
5,200 
5,280 
1,170 
5,280 
5.280 
5,280 

17,160 
7,500 

34,320 

12,438 
13,600 
14,147 
9,400 
87,288 
10,717 

10.520 

28,700 
6,722 
5,300 
4,680 
8,550 

10,560 
6,687 
8,305 
4,000 

16,050 
5,280 

27,329 

38,280 
80,559 


12.188 

6,280 
4,151 
6,280 

11,880 
5,400 
6,300 

1.3,042 

407,053 


1.00 
1.70 

.99 
1.00 

.22 
1.00 
1.00 
1.00 
8.25 
1.42 
6.60 

2.36 
2.56 
2.68 
1.79 
7.06 
2.08 

1.99 
4.49 
1.27 
1.00 

.89 
1.62 
2.00 
1.25 
1.57 

.76 
3.04 
1.00 
5.18 

7.25 
6.74 


2.30 
1.00 
.80 
1.00 
2.25 
1.03 
1.00 
2.47 


Lbmgth  laid  out. 
1901. 


1894.1900. 


Feet.   , Miles 


8,492 


796 
5,808 
5,825 
5,274 
1,744 
3,866 

098 

5,979 


8,098 

2,800 

10,701 


3,100 

2,116 
5,761 
2,856 


18,789 

11,898 
992 

4,122 


1.61 


.16 

1.01 

1.01 

1.00 

.83 

.64 

.18 

1.08 


1.58 
.44 

2.04 

I 


.59 

.40 

1.09 

.54 


2.60 

2.16 
.19 

.78  ; 


88.46  ' 


101,944 


19.31 


Feet     MUes. 


3,985 


1,979 


.75 


.87 


I     8,800 
2,144 


801 
1,799 


.83 
.41 


14,008 


.15 
.S4 

2.6» 


Forty.four  petitions  (one  county  and  forty-three  town),  In  sixteen  towns. 

Average  distance  petitioned  for,  10,615  feet  (2.01  miles). 

Forty-throe  lay-outs,  in  thirteen  towns. 

Laid  out  on  county  petitions,  47.953  feet  (9.08  miles). 

Laid  out  on  town  petit ionit,  67.999  feet  ( 12. SS  miles) . 

Total  length  Inid  out,  116,952  feet  (21.96  mllefl) ;  average,  2,697  feet  (.51  mile). 

Percentage  of  length  laid  out  to  length  piaitloned  for,  24.83. 


Shelbume  Falls  road. 
Relocation . 

Duplicate  of  county  petition. 
Ashfield  road. 
In  part  mine  road  to  Rowe. 
On  county  petition. 
Sunderland  road. 
Greenfield-Northampton  road. 
0  See  Buckland,  Colrain,  DeerfielJ,  Erviog, 
Orange,  Shelbume  and  Sunderland. 
Bernara«tOD  road. 
Doerfleld  road. 
Turner's  Falls  road. 
Montague  City  road. 


10 

II 

IS 

13 


^*  Miller's  Falls,  via  i^tXY  road. 
1^  Miller's  Falls,  via  pipe  line. 

Miller's  Falls,  via  L  Street. 

Third  and  Prospect  streets. 


Miller's  Falls  road. 


ifl 

17 
IB 

>»  Covered  by  subsequent  petition. 
*•  Covered  by  previous  petition. 
*^  Colrain  road. 
**  Greenfield  road. 
**  Sunderland  Street. 
**  Amherst  road. 
*s  From  Hatfield  line. 
*«  From  Dcerfiold  line. 
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Hampden  County. 


Lknoth 

LRMGTH  ] 

LAID  GDI 

• 

County,  City  or 
Town. 

No. 

Petition  re- 

FSTITIOM  SI> 

roR. 

1  1894-1900. 

1901. 

W  V 1  w  vU  • 

Feet. 

Miles. 

Feet. 

Miles 

Feet. 

Miles. 

ikgawam, .... 

488 

Apr.    2,1900, 

16,600 

2.94 

. 

« 

. 

Blandford,^ 

216 

Sept.   7,1896, 

18,877 

2.64 

- 

- 

- 

Blandford,' 

821 

Feb.  28, 1807, 

18,868 

2.63 

- 

- 

- 

Brimfleld," 

40 

July    6,1804. 

61.616 

11.67 

12.846 

2.34 

6.809 

1.19 

Brimfield/.*     . 

181 

- 

0,866 

1.77 

- 

- 

- 

- 

CbMter,«J 

104 

Dee.  11, 1894, 

- 

- 

- 

- 

- 

Chester/,7 

428 

June  28, 1898. 

- 

- 

- 

- 

- 

- 

Cbeater,*  .... 

441 

Dec.  16,  1898, 

34,960 

6.62 

8,472 

.66 

2,678 

.49 

Chloopee, .... 

228 

Dee.  28, 1896, 

6,700 

1.08 

4,847 

.02 

- 

- 

East  Longmeadow, . 

202 

July  11, 1806, 

26,426 

4.82 

- 

- 

- 

- 

GraiiTllle, 

87 

Sept.  6,1894, 

12,848 

2.44 

- 

- 

- 

- 

Hampden, 

201 

July  11, 1896. 

18,081 

3.42 

- 

- 

- 

- 

Hampden  County i* . 

10 

July    6,1894, 

- 

- 

- 

- 

- 

Hampden  County," . 

131 

Feb.  12, 1896, 

- 

- 

- 

- 

- 

- 

Hampden  County ,><> 

241 

Apr.  23, 1806, 

- 

m 

- 

- 

- 

- 

Hampden  County ,^i 

273 

July    8,1806, 

- 

- 

- 

- 

- 

- 

Holyoke/ 

278 

- 

6,300 

1.00 

- 

- 

- 

- 

Longmeadow, . 

383 

Mar.  24, 1897, 

6,400 

1.02 

- 

- 

- 

- 

Ludlow,    .... 

230 

Mar.  11, 1806. 

14.813 

2.80 

- 

- 

- 

- 

Monaon,!* 

67 

July  26, 1894, 

14.960 

2.83 

4,983 

.93 

- 

- 

MoDaon,*," 

131 

1 

6,926 

1.31 

- 

- 

- 

- 

Monaon,'* 

502 

Oct.     1, 1900, 

1,760 

.33 

- 

- 

620 

.10 

Palmer,*   .... 

181 

- 

46,034 

8.72 

8,350 

1.68 

4.241 

.80 

Palmer,^  .... 

606 

Nov.  27, 1900, 

676 

.13 

- 

- 

676 

.13 

Palmer,^*  .... 

666 

Oct.  21,1001,, 

1.000 

.19 

- 

- 

- 

• 

Raaaell,*    .... 

19 

35.380 

6.70 

86,189 

6.66 

- 

- 

BoDthwlck, 

645 

May    2,1001, 

14.620 

2.76 

- 

- 

- 

- 

Wales,      .... 

41 

July  16, 1894, 

36,922 

6.80 

- 

- 

6,493 

1.04 

Weatfield,* 

10 

- 

40,900 

7.76 

21,698 

4.09 

4,334 

.82 

West  Springfield," . 

118 

Jan.     8, 1896, 

24,200 

4.68 

8.064 

1.68 

- 

- 

West  Springfield,*  . 

241 

- 

6,708 

1.08 

- 

- 

- 

Wilbraham,*    . 

131 

- 

27,760 

6.26 

6,998 

1.14 

4,614 

.88 

Wllbrabam,»«  . 

247 

May    8,1896, 

•                     •                     • 

4,117 
496,033 

.77 

4,140 

.78 

- 

1 

Totals, 

93.96 

108,921 

20.63 

28,773 

6.46 

Twenty-five  petitions  (four  county,  one  city  and  twenty  town),  in  two  cities  and  seventeen 
towns. 
Average  distance  petitioned  for,  19,841  feet  (3.76  miles). 
Forty -five  lay-outs,  in  one  city  and  nine  towns. 
Laid  out  on  county  petitions,  01,397  feet  (17.31  miles). 
Laid  out  on  city  petitions,  4,847  feet  (.92  mile). 
Laid  out  on  town  petitions.  41.450  feet  (7  85  miles). 

Total  length  laid  out.  187,694  feet  (26.08  miles) ;  average,  3,060  feet  (.68  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  27.76. 


1  Huntington  road. 

*  Russell  road. 

*  Road  to  Brimfleld  Centre  and  Wales. 

*  On  county  petition. 

*  River  road. 

«  Springfleld-Plttsfield  road. 

^  Covered  by  subsequent  petition. 

*  See  Russell,  Westfield  and  West  Spring- 

field. 


"  Bee    Wilbraham,   Monson,    Palmer    and 
Brimfleld. 

10  See  West  Springfield,  Agawam  road. 

11  See  Holyok^ 
13  Palmer  road. 

"  Brimfleld  road. 

1*  Commercial  Street. 

^^  Duplicate  of  county  petition. 

1^  Relocation. 
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Hampshire  County. 


• 

Length 

V>  V  H^Tfln  V  tf^  %f  ^  TX 

Length  : 

LAID  OUT. 

County,  Citt  oh 

No. 

Petition  re. 

FETI TIOM  SD 
FOR. 

1894-1900. 

1901. 

Town. 

aaI  vfid . 

VvAT  v\A* 

Feet. 

Miles. 

1   Feet. 

Miles. 

Feet. 

Miles. 

AmherBt,^ 

181 

May  18, 1895, 

5,356 

1.02 

, 

6,035 

.95 

Amherst,! 

550 

June  10, 1901, 

18,480 

3.50 

. 

_ 

_ 

. 

Belcbertown,"  . 

220 

Nov.  18,  1895, 

5,280 

1.00 

,     3609 

.66 

1,050 

.20 

BelchertowD,>  . 

282 

Aug.    6,1896, 

5,280 

1.00 

— 

- 

2,141 

.41 

Belchertown,*  .        .        • 

461 

Mar.  16, 1899, 

2,640 

.50 

. 

- 

. 

— 

BelcbertowD,*  . 

512 

Jan.     9.  1901. 

4,488 

.86 

. 

. 

. 

. 

BelchertowD,6  . 

629  '  Mar.  12, 1901, 

15,840 

3.00 

. 

• 

. 

_ 

Che«terfleld,«    . 

128     Feb.    6, 1896, 

3,067 

.58 

. 

. 

— 

. 

CammlngtOD,^  . 

27     July  10,  1894, 

65,053 

10.43 

- 

— 

. 

. 

Eastharapton,^ 

114    Jan.  10,1895, 

6,900 

1.12 

4,200 

.80 

1,600 

.80 

BaBthamptOD,^o 

189  !  July  10, 1895, 

7,600 

1.42 

6,963 

1.32 

- 

. 

EDfleld,«    .... 

283  I  Aug.  25, 1896, 

• 

- 

- 

• 

• 

- 

Bnfield,     .... 

524     Feb.  12,  1901, 

23,760 

4.60 

• 

— 

— 

. 

Goshen,     .... 

2  ;  June  28, 1894, 

29.480 

5.68 

10,058 

1.91 

- 

.. 

Granby,».w 

6  ;  - 

8,347 

.63 

3,347 

.63 

. 

. 

Granby,"  .... 

289  ;  Sept.   9, 1896, 

10,700 

2.03 

- 

«» 

. 

- 

Granby,'^ .... 

636 

Apr.    2,1901, 

17,160 

3.26 

. 

- 

-. 

« 

Greenwich, 

295 

Oct.  17,  1896. 

6,464 

1.04 

. 

- 

<m 

• 

lIadley,S« 

94 

Oct.  20,1894, 

5.673 

1.08 

6,676 

1.08 

. 

_ 

Had  ley  ,1    .... 

200 

July  11,  1895. 

4,133 

.78 

4.188 

.78 

- 

— 

Hadley,^    .... 
Hampshire  Oounty,i* 

286 

Aug.  27, 1896. 

14,749 

2.79 

6,061 

1.07 

1                   ~ 

— 

5 

June  29, 1894, 

- 

- 

- 

- 

— 

Hatfield." 

165 

Apr.  23, 1895, 

6,280 

1.00 

• 

-m 

. 

_ 

Hntfleld."         .       .       . 

164 

Apr.  23, 1895, 

2,500 

.47 

- 

~ 

2,060 

.39 

Huntington,     . 
Middlefleld,      . 

99 

Nov.  24, 1894, 

14,408 

2.73 

6,836 

l.Ol 

• 

• 

177 

May  14,  1895, 

5,400 

1.03 

• 

- 

~ 

. 

Northampton,","     • 

97 

July  31, 1894, 

2,997 

.66 

2,097 

.56 

- 

— 

Northampton,",^"     . 

194 

June  25,  1895, 

9,235 

1.75 

6,892 

1.12 

« 

. 

Northampton,!' 

470 

May  27,1899, 

4,500 

.85 

- 

- 

- 

. 

South  Hadley,",*"     . 

5 

- 

15,571 

2.95 

12,776 

2.42 

.- 

• 

South  nadley,".o      . 

288 

Sept.   3,  1896, 

- 

- 

. 

. 

• 

. 

South  Hadley,!* 

517  1  Jan.  22,  1901, 

9,240 

1.75 

- 

- 

• 

. 

Southampton,  .        .       . 

253    May  25,1896, 

5,280 

1.00 

. 

- 

. 

. 

Ware."     .... 

205  :  July  29, 1895, 

4,100 

.78 

4,100 

.78 

— 

. 

Ware,"     .... 

455    Feb.    2,  1699. 

10,800 

1.95 

5,400 

1.02 

— 

• 

Ware,»     .... 

519    Feb.    5,1901. 

15,048 

2.86 

- 

• 

. 

— 

Ware."      .... 

525 

Feb.  12.1901, 

26,400 

5.00 

— 

. 

. 

_ 

Williamsburg,"       . 

5 

- 

31,748 

6.01 

8,100 

.68 

2,040 

.39 

Williamsburg.","     . 

129 

Feb.    6,1896, 

- 

- 

• 

~ 

. 

- 

Williamsburg,","    . 

249 

May  11,1896, 

- 

- 

~      1      "■ 

- 

> 

Winiamsbnrg,» 

411 

Mar.  17, 1898, 

6.086 

1.14 

6,036 

1.14 

~ 

- 

Williamsburg,","    . 

439 

• 

Dee.  12,  1898, 

... 

- 

- 

- 

- 

- 

- 

Totals, 

411,888 

77.91 

80,173 

16.89 

13,916 

2.64 

Thirty-nine  petitions  (one  county,  three  city  and  thlrty.flve  town),  in  one  city  and  seventeen 
towns. 
Average  distance  petitioned  for,  10,548  feet  (2.00  miles). 
Forty  lay-outs,  in  one  city  and  eleven  towns. 
Laid  out  on  county  petitions,  50,808  feet  (9.62  miles). 
Laid  out  on  city  petitions,  2,997  feet  (.56  mile). 
Laid  out  on  town  petitions,  49.284  feet  (9.34  miles). 

Total  length  laid  out,  103,089  feet  (19.53  miles) ;  average,  2.677  feet  (.49  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  25.07. 


Northampton  road. 

Sunderland  road. 

Gran  by  road. 

Depot  road. 

En  held  road. 

Duplicate  of  county  petition. 

Holyoke  Street. 

Covered  by  subsequent  petition. 

Holyoke  road. 
30  On  county  petition, 
u  Belchertown  road. 

u  gee  Chesterfleld,  Oummington,  Easthnropton, 
Granby,  Goshen,  Hadley,  Northampton, 
South  Hadley  and  Williamsburg. 


^  Road  to  Hatfield  village. 

i«  North  Hatfield  road. 

1"  Bridge  Street. 

1"  Basthampton  road. 

17  Smith's  ferry  road. 

1"  Newton  Street. 

10  Gilbertvllle  road. 

Palmer  road. 

Chesterfleld  road. 

Goshen  road. 

Relocation. 


90 
SI 

it 

29 


No.  54.] 


APPENDIX   J. 


101 


Middlesex  County. 


Lenotu       1 

LSNOTH 

LAID  OUT. 

County,  City  ob 
Town. 

No. 

Petition  re- 
ceived. 

PBTITIOMBD 
FOR. 

1894.1900. 

1 

'          1901. 

Feet. 

Miles. 
1.34 

Feet.    Miles. 

:   Feet. 

1 

Miles. 

AetoD,^     .... 

119 

Jan.    7,1895, 

6,563 

1 

t 

- 

_ 

ActOD,^     .... 

138 

Feb.  28,  1895, 

12,129 

2.30  , 

- 

- 

AeioD,',*  .... 

288 

- 

21,922 

4.15 ; 

- 

- 

3,800 

.72 

ActOD,"»*    .... 

418 

24,500 

4.64 

14.700 

2.78 

8.407 

.64 

Aihby,     .... 

1 

June  27, 1894, 

,     18,625 

8.53 

18,826 

8.67 

- 

- 

Ashlaodp". 

861 

Jnly  24, 1897, 

11,843 

2.24 

- 

- 

„ 

- 

Aihland,*. 

882 

July  24, 1897, 

i       9,112 

1.73 

- 

- 

- 

- 

Aihland/.       •       • 

500 

June  21, 1900, 

6,600 

1.25 

- 

- 

- 

- 

Ayer,        .... 

226 

Jan.     1, 1896, 

14,246 

2.70 

- 

- 

1          ■" 

- 

Bedford 

176 

May  14, 1895, 

19,685 

3.72 

2,872 

.54 

"" 
t 

- 

Belmont,  .... 

343 

May  21,  1897, 

5,109 

.97 

- 

- 

' 

- 

Blllerica 

264 

June  18, 1896, 

18,490 

8.50 

1 

- 

- 

"* 

Bozborougb,',* 

233 

17,500 

3.31 

i     T,200 

1.86 

- 

Burlington,* 

336    Apr.  16, 1897, 

14,205 

2.60 

1                   ^ 

1 

- 

1 

- 

Bnrllngtoo,"     . 

682  1  Mar.  13,  1901,  | 

20,592 

3.90  , 

^^ 

- 

- 

- 

Carlisle,    .-     . 

109  ,  Dec.  26, 1894, 

26.381 

4.99  : 

1 
1 

- 

- 

- 

Chelmiford,»V* 

60 

July  20, 1894, 

6,583 

1.06 

- 

- 

Chelmsford,*," 

266 

- 

6,100 

1.16 

4,908 

.93 

.     1.186 

.23 

Chelmnford.u  . 

467 

May  24, 1899. 

6.600 

1.25 

•  - 

- 

- 

- 

Chelmsford,"  . 

468 

May  24, 1899. 

9,240 

1.75 

- 

- 

1         _ 

- 

Chelmsford,!*  . 

618 

Jan.  31,1901, 

6.600 

1.25 

1 

mm 

- 

1.500 

.28 

Chelmsford,!'  . 

589  .Apr.  22, 1901. 

9.240 

1.75  , 

1 

- 

- 

- 

Concord  ,*• 

81     Sept.  11, 1894, 

10,898 

1.97 

'     7,719 

1 

1.46 

- 

- 

Concord.*,"      . 

388    Doc.    7,1897, 

,       3,800 

.72 

1 

2,786 

.53 

- 

- 

Concord," 

487  ;  Mar.  28, 1900, 

1       8.282 

1.57 

1 

1 

- 

_ 

** 

Drocnt,"  .... 

844  1  June    8, 1897, 

'     21,378 

4.05 

- 

- 

- 

Dracnt,"  .... 

473 

June    8,  1899, 

17,234 

8.26 

1 

- 

1 

Dunstable, 

291 

Sept.  17, 1896. 

8,778 

1.66 

1 

- 

Framingham,*** 

308 

Dec.  17, 1896, 

8,296 

1.57  1 

1 

1 

- 

- 

- 

Framingham,*! 

492 

Apr.  20, 1900, 

1     17,420 

3.30 

1 
i 

- 

1 

- 

Groton,"  .... 

106 

Dec.  17, 1894, 

40,215 

7.62 

- 

1 

i                   ^ 

- 

Groton,*," 

219 

Nov.  14,  1895, 

1     22,597 

4.28 

- 

- 

- 

- 

Groton,*,*» 

551 

June  10. 1901, 

6,600 

1.25 

- 

- 

2,846 

.64 

Holllston, . 

863 

July  30,  1897, 

33,480 

6.34 

- 

- 

1          — 

- 

Hopkinton, 

809 

Jan.     6, 1897. 

20,440 

3.87 

1 

1 

_ 

^ 

- 

Hudson,    .... 

870 

Sept.  26,  1897, 

31,057 

5.88 

- 

- 

- 

Lexington,!*     . 

70  1  Aug.    8,  1894. 

18,300 

3.46 ; 

18.214 

3.45 

Lexington,**     . 

419     May  14, 1898, 

13,200 

2.50 

,     4,462 

.85 

1 

- 

Lincoln,!^. 

80     Aug.   8,  1894, 

1 

10,850 

2.06 

10,885 

2.07 

— 

— 

!  Littleton  road,  via  North  Acton. 

*  Harvard  turnpike. 

*  On  county  petition. 

*  Great  road. 

°  Southborough  road. 
«  Pond  Btreet. 

Framingham  road. 

Lowell  turnpike. 

Cambridge  and  Lowell  streets. 

Duplicate  of  countv  petition. 
"  Truant  school  road. 
!*  Tyngsborough  road,  west. 


9 
10 


"  Billerlcn  road. 

!*  Tyngsborough  road,  east. 

13  Lowell  road  from  Chelmsford  Centre. 

!<>  Lexington-Concord  road. 

»7  Elm  Street. 

!*  North  road  to  Methnen. 

!o  River  road,  new  location. 

*>  Concord  Street. 

»  Ashland -Nat  Ick  road. 

**  Lowell -Fitch  burg  road. 

**  From  Pepperell  line. 

**  Bedford  road. 
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Middlesex  County  —  Continued. 


Lbnoth 

PBTITIOMSD 
FOB. 

Length  laid  oui 

1 

1 
• 

COUNTT,  ClTT  OB 
TOWK. 

No. 

Petition  re- 

caIvaiI. 

1894-1900. 

1        1901. 

WAVvU. 

1 

Feet. 

Miles. 

Feet. 

MUes. 

Feet. 

Miles 

Lincoln,^  .... 

877 

Aug.  80, 1897, 

17.800 

8.87 

_ 

. 

_ 

^ 

Littleton,* 

218 

Nov.  14, 1805, 

12,110 

2.20 

- 

- 

- 

-. 

LltUetoD,*,« 

412 

- 

10,200 

1.03 

- 

- 

- 

« 

Littleton,*,'      . 

418 

- 

27,800 

5.27 

- 

- 

- 

- 

Lowell,*.*.       .       .       . 

44 

- 

6,230 

.00 

6,115 

.07 

1 

- 

LoweII,T,*. 

56 

July  26, 1804, 

j      7,062 

1.84 

7.045 

1.84 

- 

Lowell,*    .... 

400 

Mar.    0, 1808, 

5,800 

1.10 

- 

- 

- 

- 

Marlboroiigh,^ 

148 

Mar.  16, 1805,  > 

12,868 

2.44 

0,000 

1.70 

8.700 

.70 

MarlboroQgh," 

271 

June  26, 1806,  ! 

17.885 

8.88 

2.142 

.41 

- 

- 

Maynard,  .... 

366 

Sept.   0,  1807, 

11.164 

2.11 

- 

- 

- 

- 

Medford,»«,'     .       . 

265 

June  13, 1806, 

4.018 

.93 

- 

- 

- 

- 

Medford,!* 

446 

Dec.  10, 1808, 

4,200 

.80 

- 

- 

- 

~ 

nelrose,    .... 

486 

Mar.    8,1000, 

5.066 

1.13 

- 

- 

- 

- 

Middleaex  Coanty,^ 

44 

July  17.1804, 

- 

- 

r 

- 

- 

Middlesex  County ,*,t«     . 

45 

July  17,1894, 

- 

- 

1 

- 

- 

Middlesex  County ,u,io    . 

288 

Feb.  25, 1806, 

- 

- 

- 

- 

- 

Middlesex  County ,*,m     . 

266 

June  15, 1806, 

- 

- 

1 

- 

- 

- 

Middlesex  County," 

274 

July  13, 1806, 

- 

1 
1 

- 

- 

- 

- 

Middlesex  County,* 

412 

Feb.    8,1808, 

- 

-    1 

- 

- 

- 

- 

Middlesex  County.*,"     . 

418 

Feb.    8,1808, 

- 

- 

- 

- 

- 

- 

Middlesex  County," 

427 

June  25, 1808, 

- 

- 

- 

.- 

- 

- 

Middlesex  County ,i* 

404 

May    8,  1000, 

- 

- 

1 

1 

- 

1 

- 

Middlesex  County ,*» 

503 

Oct.   10,1000, 

- 

1 

- 

- 

- 

- 

Middlesex  County ,si 

558 

Nov.  11, 1001, 

- 

1 

- 

- 

- 

- 

Natick,**  .... 

251 

May  21,1806, 

6,813 

1.20 

1 

- 

- 

- 

Natick,**  .... 

403 

May    8.  1900, 

17,160 

8.26  , 

- 

- 

5,005 

1.14 

Newton,** 

887 

Apr.  26, 1807, 

780 

.16  1 

- 

- 

- 

- 

New  ton, «« 

477 

Nov.    1,1800, 

6,500 

1.04 

1 

- 

- 

5,440 

1.08 

North  Reading, 

107 

Dec.  24, 1804, 

81.060 

6.88 

5,320 

1.01 

3,071 

.76 

Pepperell. 

200 

Nov.  11, 1806, 

18,700 

8.54 

- 

- 

- 

- 

Reading,  .... 

157 

Apr.  10, 1806, 

23,100 

4.38 

5,650 

1.07 

- 

- 

Bberborn,. 

250 

May  14, 1806, 

5,500 

1.04 

- 

_    1 

- 

- 

Bhlrley,     .... 

416 

Apr.  21, 1808,  1 

7.400 

1.40 

1 

1 

- 

*» 

- 

Btoneham,7,"   . 

280 

July  80,  1896,  1 

3,086 

.50 

3,006 

.57 

i           - 

- 

Btoneham.** 

355 

July    7,1897, 

6,448 

1.22  1 

8,800 

.62  ' 

'     2,050 

.39 

Blow,        .... 

878 

Nov.    1,  1897, 

24,215 

4.50 

- 

- 

- 

- 

Sudbury,«T 

214 

Aug.  24, 1805, 

5,300 

1.00  ' 

- 

- 

- 

- 

Sudbury,*^ 

230 

Feb.  16, 1896, 

20,400 

3.86 

7,053 

1.50 

1 

11,748 

2.22 

South  Great  road. 

Littleton  Depot  to  Great  road. 

On  county  petition. 

Ayer  road. 

Great  road. 

Tyngsborongh  road,  boulevard. 

Duplicate  of  county  petition. 

Truant  school  road. 

First  Street  to  Draeut. 

Northborough  road. 
"  Sudbury  road. 
It  Medford-Stoneham  road. 
**  See  Lowell  and  Tvngsborough. 
**  Bee  Lowell  and  Chelmsford. 


s 

4 
S 
fl 
7 
8 
0 
10 


^^  Harvard  turnpike. 

^^  See  Bozborough  and  Acton. 

1'  Bee  Concord,  Acton,  Littleton  and  Qroton. 

1*  See  Tewksbury. 

^»  See  Natick. 

>o  See  Westford. 

*i  Boe  nopkiDton. 

«*  Sherborn  rosd. 

«*  Central  Street. 

S4  At  Weston  bridge. 

*<*  Wincbester  and  Needham  streets. 

M  From  Reading  line. 

*7  Boston- Worcester  road. 
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Middlesex  County  —  Concluded. 


COUNTT,  CiTT  OB 

Town. 


No. 


Petition  re- 
ceived. 


Tewksbiiry,^ 
Tewksbnry,!    . 
TewkBbary,',' . 
Townsend,* 
Townteod,* 
TyDgaborough,*/ 
Tyngsboroagh,* 
Wakefield,?      . 
Wakefield  ,• 
WatertowD, 
WaylaDd,' 
Way  land, w 
WoBtford," 
Weatford,*,"    . 
Weston,"  . 
Weaton.w . 
Wilmington, u  . 
Wilmington,^   . 
Winchester, 
Wobnrn," 
Woborn," 

Totals, 


257 
357 
427 
140 
466 
44 
444 
400 
469 
151 
212 
334 
115 
503 
322 
328 
345 
340 
244 
448 
440 


Jane  5, 1806, 
Jnly    8,1807, 

Nfar.  21,  1805. 
l£ay  24,1800, 

Dec.  18,  1808, 
Dec.  20. 1807, 
Slay  15,  1800, 
Mar.  27,  1805, 
Aug.  10,  1805, 
Mar.  31, 1807, 
Jan.  15,1805, 

Feb.  24,  1807, 
Feb.  24,  1807, 
Jane  10, 1807, 
July  22,  1807, 
Apr.  28,  1806, 
Dec.  21,  1898, 
Dec.  21,  1808, 


Lbnoth 

PETITIONBO 
FOR 


Length  laid  out. 


Feet,    i  Miles 


1994-1900. 


1901. 


Feet.   ,Milee.:i   Feet.    Miles. 


14,700 

2.78  i 

8,000 

.67 

r 

2,000 

.56 

20,188 

8.82 

- 

- 

- 

- 

11,088 

2.10 

- 

- 

- 

- 

16,830 

S.IO 

18,760 

2.60 

1,888 

.36 

17,800 

3.87 

- 

- 

- 

- 

15,552 

2.04 

15,688 

2.05 

- 

- 

21,120 

4.00 

- 

- 

- 

T 

17,070 

3.41 

- 

- 

- 

- 

8,580 

1.62 

- 

- 

- 

- 

17,605 

3.85 

4,472 

.85 

- 

- 

15,450 

2.03 

12,005 

2.28 

1         " 

- 

11,620 

2.20 

- 

- 

- 

- 

21,000 

4.15 

- 

- 

- 

- 

15,840 

3.00 

- 

- 

- 

- 

17,508 

8.32 

16,644 

3.15 

- 

- 

21,269 

4.03 

- 

- 

- 

- 

37,682 

7.14 

- 

- 

- 

- 

0,018 

1.88 

- 

- 

- 

- 

10,310 

1.05 

10,306 

1.05 

- 

- 

0,025 

1.88 

4,000 

.03 

8,070 

.75 

10.800 

8.75 

- 

- 

- 

,264,304 

237.56 

,221,706  42.01  ' 

1 

54,410 

10.30 

Eighty -eight  petitions  (eleven  county,  eleven  city  and  sixty-six  town),  in  six  cities  and  forty, 
two  towns. 
Average  distance  petitioned  for,  14,254  feet  (2.70  miles). 
Eighty -one  lay  outs,  in  four  cities  and  twenty-one  towns. 
Laid  out  on  coanty  petitions,  74,550  fePt  (14.12  mlle«). 
Laid  oat  on  city  petitions,  41,321  feet  (7.82  mile«). 
Laid  oat  on  town  petitions,  160,335  fei^  (30.37  mileti). 

Total  length  laid  out,  276,206  feet  (52.31  miieH) ;  average,  3,410  feet  (.65  mile). 
Percentage  of  length  laid  oat  to  length  petitloued  fur,  22.02. 


^  Boston-Lowell  road. 

*  On  county  petition. 

>  Lowell- Lawrence  road. 

*  AshbyPepperell  road. 

"  Lowell  Road,  north  of  river. 
"  Lowell  lioad,  south  of  river. 
7  Railroad  and  Nahant  streets. 

*  Main  and  Lowell  streets. 


»  Boston- Worcester  road. 
1"  RoHton-Fruraiogham  road. 
*'  Ciirliaie  road. 
"  Great  road  to  Lowell. 
i-<  KuMton-Liiwrenco  road. 
"  Criin  brill  KG  Street. 

1'  Main,  richool,  Pialn,  Washington  and  Balem 
Birects  and  Mlshawum  road. 


Nantucket  County, 


County,  City  ok 
Town. 


Nantucket, 


No. 


Petition  re- 
ceived. 


Lenutii 
petitioned 

FOR. 


Feet.    .  Miles. 


11 


July    3, 1804,  I     34,185 


6.47 


Length  laid  out. 


1894-1900. 

Feet,  luilee. 


1901. 


I 

I   Feet. 


Miles. 


27,200 


5.17 


3,770  :     .71 


Eleven  lay-outs. 

Length  laid  out,  31,060  feet  (5.88  miles). 

Percentage  of  length  laid  out  to  length  petitioned  for*  01.50. 
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Norfolk  County, 


County,  City  or 
Town. 


Belllngham.i 
Belli  Dgham,^ 
Bralntree, . 
Cohasaet,  . 
Dedbam,  . 
Fozboroagb,* 
Foxborough,' 

FrankllD,  . 

Holbrook, 

Medway/ . 

Med  way," . 

MlllLi,* 

Milton,      . 

Needham,^ 

Need  ham, 7 

Norfolk,*  . 

Norfolk,"  . 

Norwood,. 

Qolncy.'o  . 

QalDcy,ii  . 

Qulncy,^*  . 

Randolph, 

Bharon,     . 

BtonghtOD, 

Walpole,  . 

Welleeley," 

Welleeley," 

Weetwood, 

Weymouth," 

Weymouth,'* 

Weymouth," 

Wrentham, 

Wrentbam," 

Totals, 


No. 


Petition  re- 
ceived. 


173  May  13 
424  June  22 
116    Jan.  10 

158  Apr.  2, 
307  Dec.  31 
123    Jan.  20 

163  Apr.  24 
208    Nov.    6 

9  July  10 
311  Jan.  18 
368  ,  Sept.  2 
381  I  Nov.  12 
190    Jnne  15 

164  Apr.  2 
478    Nov.    1 

88  I  Sept.  21 
366    July    8 

61  July  21 
237  Mar.  18 
292  Sept.  17 
513  Jan.  11 
208     Aug.   3 

159  Apr.  12 
Jan.  16 


228 

77 

426 

495 

354 

69 

63 

414 

32 

496 


Aug.  4 
Jnne  22, 
May  8 
July  2 
July  27 
July  30 
Mar.  28 
July  10 
May  24 


1896, 
1898, 
1895, 
1895, 
1896, 

1895, ; 

1896,  I? 

1896, 

1894, 

1897, 

1897, ; 

1897. 

1896, 

1895, 

1S99, 

1894, 

1897, 

1894,  i 

1898, ! 

1896, ! 

1901, 

1896, 

1895. 

1896, 

1894, 

1898, 

1900, 

1897, 

1894, 

1894, 

1898, 

1894, 

1900, 


LlNGTH 

PETITIONED 

FOB. 


Feet.      Mllee. 


3,900 

46,700 

6,700 

11.300 

3,900 

23,875 

6,840 

9,227 

11,848 

6.636 

9.292 

6,266 

6,780 

9,050 

6,900 

7,676 

21,467 

18,747 

9,900 

6,616 

3,000 

9,050 

28,713 

20,588 

30,800 

21,120 

6,340 

5,610 

9,400 

1,330 

28,090 

38,150 


.74 
8.84 
1.27 
2.11 

.74 
4.62 
1.11 
1.76 
2.24 
1.05 
1.76 
1.19 
1.09 
1.71 
1.12 
1.46 
4.07 
3.66 
1.87 
1.23 

.67 
1.71 
6.44 
8.89 
6.74 
4.00 
1.20 
1.06 
1.78 

.25 
6.32 
7.23 


LSNOTH  LAID  OUT. 


1804-1900. 

1001. 

Feet. 

Mllee 

Feet. 

Miles. 

- 

t 

- 

2,431 

1 

1 
.46 

(         _ 

— 

;     9,161 

1.78 

1 

- 

- 

1 

•   6,168 

.07 

1 

6,817 

1.11 

- 

4,600 

.87 

1 

- 

. 

. 

6,262 

.99 

7,676 

1.45 

- 

— 

10,822 

2.06 

1 

. 

2,607 

.49 

_    1 

- 

- 

I 
1 

23,963 

1 
4.54 

1 

_ 

. 

i     6,209 

1.18 

6,630 

1.05 

- 

- 

9.237 

1.75  1 

- 

- 

.     1,330 

.25 

- 

- 

24,880 

4.70 

4,000 

.76 

' 

— 

" 

— 

431,008     81.63  ,  107,994  120.46       20,619     8.91 


Thirty-three  petitions  (three  city  nod  thirty  town),  in  one  city  and  twenty-one  towns. 

Average  distance  petitioned  for,  13,061  feet  (2.47  miles). 

Forty-Hve  lay-outs,  in  one  city  and  twelve  towns. 

I^id  out  on  city  petitions,  2,607  fei't  (.40  mile). 

Liiid  out  on  town  petitions,  126,006  feet  (23.86  miles). 

Total  length  laid  out,  128,613  feet  (24.36  miles). 

Percentage  of  length  laid  out  to  distance  petitioned  for,  29.84. 


7 

8 

U 

10 


WooDsocket  road. 
Mnnslleld-Norfolk  road. 
Bird,  Baker  and  Chestnut  streets. 
Village  Ht re  et. 

Villaffc,  Main  and  Oakland  streets. 
Great  Plain  Avenue. 
FIlKhlaod  Avenue- 
Providence  turnpike. 
Walpole-Franklln  road. 
Waithington  Street. 


"  Randolph  Street. 
»*  Qnlucy  Avenue. 
13  \Vorcp8t«T  turnpike. 
>«  Central  Street  to  Natlck  line. 
IS  BridKe  Street,  U Ingham  road. 
^«  Ann  Street. 

17  Washington  and  Main  streets. 
1"  For  widening  a  portion  of  road  previously  peti. 
tloned  for. 
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Plymouth  County. 


1 

Length 

Lenoth  laid  out 

• 

County,  City  ob        ^^^ 

Petition  re- 

PSTITIONBD 
TOR. 

1S04-19O0. 

1»0I. 

Town.               j 

ceived. 

' 

Feet. 

Miles. 

Feet.    Miles. 

Feet. 

Miles. 

AblDgtOD,! 

58 

July  27,  1894, 

8,660 

1.64 

. 

^ 

Ablonton,' 

192 

Apr.  19,  1895, 

10,300 

1.95 

3,700       .70 

2.650 

.48 

Bridgowater.s  , 

217 

Nov.  14.  1895, 

6.600 

1.25 

- 

— 

- 

- 

Brldf?e  water,* 

499 

June  14,  1900, 

19,270 

3.65 

- 

-    1 

- 

- 

Brockton,^ 

61 

July  27,  1894. 

6,525 

1.05 

- 

-     ; 

- 

- 

BrocktOD.o 

270 

June  22,  1896, 

0,860 

1.87 

9.860     1.87 

- 

- 

BrocktOD,^ 

482 

Feb.     8,  1900, 

8,470 

.66 

3,468  1     .66 

- 

— 

Brockton ," 

505 

Nov.  22,  1900, 

3,770 

.71 

- 

- 

- 

Carver,"    . 

326 

Mar.    4,1897, 

— 

. 

• 

- 

~ 

- 

Carver, 

438 

Dec.    9,  1898, 

•    28,400 

5.88 

- 

- 

- 

• 

Duzbury, 

70 

July  31,  1894. 

83,000 

6.26 

10,850 

2.06 

- 

- 

East  Bridgewater,^ . 

240 

Apr.    8,  1896, 

- 

- 

• 

- 

- 

Eaat  Bridgewater,   . 

544 

Apr.  27, 1901, 

19,800 

3.76 

. 

<- 

« 

- 

Halifax,     . 

54 

July  24,  189t, 

23,463 

4.44 

- 

- 

- 

- 

Hanover,  . 

66 

July  30,  1894, 

24,157 

4.68 

- 

1 

- 

- 

HanBOO,>o  . 

262 

June  12, 1H96, 

5,280 

1.00 

- 

__    1 

- 

. 

Hanson, >i . 

263 

June  12,  1896, 

5,280 

1.00 

_ 

—     1 

- 

- 

Hingham, . 

8 

July     3,  1894, 

27,666 

6.24 

14,037     2.66 

. 

«• 

Lakev111e,!> 

174 

May   14,  1895, 

— 

- 

. 

. 

- 

- 

Lakeville.x 

509 

Jan.     1,  1901, 

19,800 

8.75 

_ 

• 

. 

— 

Lakeville.is 

538 

Apr.  10,  1901, 

18,480 

3.50 

— 

— 

10,449 

1.97 

Marlon,     . 

20 

July  10,  1894, 

27,248 

6.16 

15,080 

2.86 

2,190 

.42 

Marahfleld, 

71 

July  31,  1894, 

40,400 

7.65 

10,564  '  2.00  ; 

2,096 

.40 

MatUpolaeU,    . 

30 

July  10,  1894, 

24.992 

4.73 

10,434      1.97 

3,000 

.57 

illddl«borougb.i« 

68 

July  31,  1894, 

44,859 

8.50 

14,576     2.76 

- 

- 

Middleborongh,i<s 

428 

June30,  U98, 

32.310 

6.12 

-            - 

- 

- 

Norwell,   . 

246 

May     5,  1894, 

5,922 

1.12 

- 

• 

- 

- 

Pembroke, 

234 

Feb.  27,  1896, 

5,280 

1.00 

1 

. 

- 

Plymouth.^"      . 

72 

July  31,  1894, 

90,420 

17.12 

7,509     1.42 

. 

- 

Plymouth, »»      . 

260 

June  22,  1896, 

5,846 

1.11 

5,846     1.11 

- 

- 

Plymouth,"      . 

874 

Oct.    11,  1897, 

6,915 

1.31 

6,987 

1.32 

~ 

- 

Plymouth,"      . 

501 

Aug.  27,  1900, 

- 

- 

- 

. 

— 

- 

Plympton, 

121 

Jan.  22,  1895, 

5,280 

1.00 

- 

• 

- 

Rocheeter, 

172 

May   13,  1895, 

22,108 

4.19 

- 

- 

- 

Rockland, 

75 

Aug.    I,  1894, 

6.900 

1.31 

- 

- 

- 

- 

Scituate,    . 

69 

July  81,  1894, 

28,500 

5.40 

9.828 

1.77 

- 

- 

Wareham,is      . 

42 

July  16,  1894, 

42,000 

7.95 

3.014 

.67 

786 

.15 

Wareham."      . 

406 

Feb.    5,  1898, 

18,100 

3.43 

6.529 

1.06 

4,055 

.77 

Weat  Bridgewater, 

221 

Dec.    4,1895, 

17,100 

3.24 

6,252 

1.00 

6,135 

.97 

Whltman,w> 

65 

July  30,  1894, 

8,900 

1.68 

8,957 

1.69 

• 

- 

Whitman,"* 

542 

Apr.  27,  1901, 
.           .            • 

11,880 
717,741 

2.25 

- 

- 

- 

- 

Totals, 

1 

•              • 

• 

136.94 

144,991    27.46 

30,261 

5.73 

Forty-one  petilione  (four  city  and  thirty-seven  town),  in  one  city  and  twenty-four  towns. 

Average  distance  petitioned  for,  17,506 feet  (3.32  miles). 

Fifty-eight  lay-outs,  in  one  city  ahd  thirteen  towns. 

Laid  out  on  city  petitions,  13,328  feet  (2.52  miles). 

Laid  out  on  town  petitions,  161,924  feet  (30.67  miles). 

Total  length  laid  out,  175,252  feet  (33.19  miles) ;  average,  3,022  feet  (.57  mile). 

Percentage  of  length  laid  out  to  length  petitioned  for,  24.42. 


Randolph  Street. 

Brockton  Avenue. 

North  Main  Street. 

South  Main  Street. 

Crescent  Street  to  Whitman. 

Belmont  Street  to  Baston. 

Centre  Street  to  Ablngton. 

Main  Street  to  West  Bridgewater. 
'•>  Covered  by  subsequent  petition. 
i<>  Main  Street. 
"  Whitman  Street. 


1 

2 
3 
4 
• 
A 
7 
8 


»  From  Freetown  line. 

13  From  Middleborough  line. 

>^  From  Wareham  line. 

1"  From  Bridgewater  line. 

1"  South  Shore  road. 

"  Pine  Hills  road. 

u  Fall  River-Cape  Cod  road. 

>»  "Onset"  road. 

>o  Brockton  road. 

>i  Bedford  Street. 
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Suffolk  County. 


No. 

Petition  re- 
ceived. 

Lbmotu 

Length 

LAID  ODT. 

CouNTT,  City  or 
Towir. 

PBTITIOIfB]> 
FOR. 

1894.1906. 

1»01. 

Feet. 

Miles. 

Feet,  jmies. 

Feet.   |Mile8. 

Cheliea,    . 

56 

Jaly  25, 1894, 

6,800 

1.10 

- 

- 

3,058 

.6S 

Bevere,^    . 

00 

July  27, 1894, 

11,500 

2.18 

8,685 

.67 

- 

- 

Revere,*    . 

346 

Jane  10, 1897, 

6^500 

1.28 

- 

- 

- 

- 

Revere,'    . 

850 

June  24, 1897. 

8,409 

•  66 

8,045 

.58 

- 

• 

Revere,*    . 

407 

Feb.    7,1898, 

11,000 

1 

2.09 

- 

- 

- 

- 

Wlnthrop," 

78 

Jaly  81, 1894, 

;    18,100 

8.42 

«• 

- 

- 

- 

Wliithrop,« 

451 

• 

Dec.  29, 1898, 

•                    •                    • 

'     56,375 

- 

^ 

- 

- 

- 

Totals, 

10.68 

6,580 

1.25 

1     8,053 

1 

.68 

Seven  petitions  (one  city  and  six  town),  in  one  city  and  two  towns. 

Average  distance  petitioned  for,  8,054  feet  (1.53  miles). 

Five  lay -oats,  in  one  city  and  one  town. 

Total  length  laid  out,  9.688  feet  (1.83  miles). 

Percentage  of  length  laid  oat  to  distance  petitioned  for,  17.32. 


1  Salem  turnpike, 
s  Ocean  Avenue. 
3  Atlantic  Avenue. 


«  Ocean  Avenue  extension. 

s  Revere  Street  and  Crest  Avenue. 

^  Covered  by  previous  petition. 


Worcester  County'. 


No. 

Petition  re- 
ceived. 

Length 

petitiomxd 

por. 

Length  laid  out. 

County,  Citt  or 
Town. 

1S94.1900. 

'        1901. 

Feet. 

Miles. 

Feet.    Miles. 

Feet. 

Milea. 

Ashbamham,  . 

463 

Apr.  17,  1899, 

18,200 

2.50 

- 

- 

- 

- 

Athol, 

87 

July  12, 1894, 

16,800 

3.18 

8,475 

1.61 

- 

- 

Anburn,    . 

148 

Mar.  30, 1895, 

28,095 

5.32 

14,753 

2.80 

5,207 

.99 

Auburn  ,1  . 

488 

Aug.  24, 1895, 

1,487 

.27 

1,437 

.27 

- 

- 

Barre, 

146 

Mar.  10,  1895, 

15,286 

2.90 

8,611 

1.63 

- 

- 

Blackstone,* 

140 

Mar.    2,1895. 

7,700 

1.46 

- 

- 

- 

- 

Blaokstone,' 

399 

Dec.  29, 1897, 

12,304 

2.33  1 

6.156 

1.17 

- 

- 

Bolton ,«     . 

185 

June    3, 1895, 

5,300 

1.00 

- 

- 

- 

- 

Bolton,B    . 

472 

June    5, 1899, 

32,500 

6.16 

- 

- 

- 

- 

Boylston,  . 

398 

Dec.  28.  1897, 

10,560 

2.00 

- 

- 

- 

- 

Brookfield,o 

111 

Jan.    2, 1895, 

5,972 

1.13  I 

1 

- 

- 

- 

- 

Brookfleld,« 

300 

Nov.  27, 1896, 

22,025 

4.17 

7,856 

1.89 

- 

- 

Charlton,? 

261 

June  11, 1896, 

10.900 

2.06 

- 

- 

5,800 

1.10 

i  Relocation. 
>  South  Main  Street, 
s  North  Main  Street. 
*  Hudson  road. 


6  Stow-Lancanter  road. 

<*>  Springfield -Worcester  road. 

f  Charlton  Depot  to  Charlton  City. 
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Worcester  County — Continued. 


No. 

r 

Petition  re- 
ceived. 

Lbnoth 

riTITIOMBD 
FOB 

1            LlNOTH  LAID  OUT 

1 

• 

COUMTT,  OiTT  OR 

Toww. 

1894- 19«0. 

19«1. 

Feet. 

Milea. 

Feet.    Mllea. 

1 

Feet. 

Miles. 

CharltoD,^. 

380 

Deo.  13,  1897, 

6,280 

1.00 

- 

- 

- 

- 

Daoa, 

294 

Bept.24, 1896, 

10,560 

2.00 

- 

- 

- 

- 

Douglas,   . 

384 

Dec.    1,1897, 

10,667 

2.00 

- 

- 

- 

- 

Dudley,     . 

891 

Deo.  16, 1897, 

15,840 

8.00 

- 

- 

- 

- 

Fltehborg,* 

17 

July    6,1894, 

6,493 

1.04 

5,183 

.97 

- 

- 

Fltohbarg,* 

02 

July  20, 1894, 

20,800 

8.94 

8,050 

.58 

2,600 

.49 

Fltchbarg,« 

93 

Oct.     3,  3894, 
May  14. 1897, 

10,660 

j 

2.00 

- 

- 

- 

- 

Fltchburg,* 

339 

6,280 

1.00 

8,196 

.61 

- 

- 

Gardner,  . 

13 

July    8,1894, 

29,666 

6.62 

16.820 

8.00 

1,900 

.86 

Grafton,    . 

213 

Aug.  16,  1895, 

16,971 

3.21 

8,204 

1.66 

- 

- 

Hardwiek, 

207 

July  31,  1805. 

5,857 

1.01 

2,052 

.89 

2.271 

.43 

Harvard,  . 

2«0 

June  11,  1896, 

25,700 

4.87 

8,700 

.70 

- 

- 

Holden,^   . 

10 

July    8,1894. 

27,920 

6.29 

19,860 

3.76 

- 

.- 

Holden,s   . 

437 

Nov-  2,1898, 

9,240 

1.75 

- 

- 

- 

- 

HopedaIe,7 

144 

Mar.  16,  1895, 

6,040 

1 

1.14 

- 

- 

- 

- 

Hopedale,* 

423 

June  20, 1898, 

1,760 

.38 

- 

- 

- 

- 

Habbardaton,  . 

232 

Feb.  24,  1896, 

,     10,560 

2.00 

- 

- 

- 

- 

Lanoaster,^ 

137 

Feb.  28, 1895, 

24,808 

4.70 

- 

- 

- 

- 

Lancaster,  10 

654 

July  11, 1901, 

7,920 

1.50 

- 

r 

- 

- 

Leiceater, . 

25 

July    9.1894, 

28,110 

1 

5.32 

25,680 

4.87 

- 

- 

LeomiDster,*    . 

91 

Sept.  29,  1894, 

26,400 

5.00 

- 

- 

- 

- 

LeomlDster,"  . 

# 

543 

Apr.  29, 1901, 

14.620 

2.76 

- 

- 

7,000 

1.33 

Lunenburg, 

16 

July    6,1894, 

80,772 

6.83 

1 

7,650 

1.45 

2,118 

.40 

Mendon,    . 

84 

Aug.  20, 1894, 

18,482 

3.49 

- 

- 

- 

- 

MlUbury," 

372 

Oct.     2, 1897, 

1     19,260 

8.65 

2,000 

.88 

- 

- 

MiUbury," 

484 

Feb.  26, 1900,  ' 

4,224 

.80 

- 

- 

- 

- 

Mlllbury,!* 

552 

June  13, 1901, 

7,565 

1.48 

- 

•■ 

- 

- 

Hllford,7   . 

420 

June    6, 1898. 

9,290 

1.76 

- 

- 

- 

- 

Mllford,*   . 

421 

June    6, 1898, 

6,550 

1.06 

- 

- 

- 

- 

New  Bralntree, 

210 

Aug.    e,  1895, 

939 

.18 

920 

.17 

- 

- 

Northborongh,i<> 

122 

Jan.  24, 1895, 

3.840 

.73 

- 

- 

- 

- 

Northborough,^^ 

153 

Apr.    1,  1805, 

11,000 

1 

2.08 

1 

7,199 

1.33 

- 

- 

1  From  Oxford  line. 

*  Westminater  road. 

*  Aahby  road. 

*  Leominster  road. 
<>  Lunenburg  road. 

*  Woroester-Oardner  road. 


7  Milford-Mendon  road. 

*  Milford-Upton  road. 

B  Fltchburg  road. 
1°  Lower  road. 
^1  Central  Street. 


^2  Grafton -Worcester  road. 

13  Canal  and  Providence  streets. 

^*  Sutton  road. 

"  Westborough  Hospital  road. 

10  Worcester-Marlborough  road. 
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Worcester  County  —  Continued. 


County,  Citt  or 
Town. 


Northboroagh,^,* 
Northborougb,> 
North  Brookfield, 
Oakhaoii  . 
Oxford,*    . 
Oxford,*   . 
Oxford,"    . 
PaxtoD,     . 
Petersham, 
PhillipatOD,      . 
PrlncetoD,^ 
Princeton,' 
RoyalstoD, 
Rutland,*  . 
Rutland, 0  . 
Shrewsbury,"   . 
Shrewsbury,*  . 
Shrewsbury,*  • 
Shrewsbury,*   . 
Southborough,io 
Southborough,i<> 
Southborough,*^ 
Sonthbrldge," . 
Bouthbrldge,»  . 
Southbrldge,"  . 
Spencer,!* . 
Spencer,!*,* 
Sterling,**. 
Sterling,!'. 
8ternng,i«. 
Sterling,!* . 


No. 


Petition  re- 
ceived.  << 


373 

Oct.    4, 

465 

May    8, 

324 

Feb.  25, 

199 

July  11. 

108 

Deo.  24, 

404 

Jan.  25, 

683 

Mar.  27, 

33 

July  10, 

296 

Oct.  22, 

14 

July    8, 

193 

June  22, 

452 

Deo.  29, 

302 

Dec.    7, 

141 

Mar.    6, 

142 

Mar.    5, 

21 

July    6, 

308 

Jan.    6, 

394 

Dec.  22, 

429 

July  11, 

161 

Apr.  18, 

447 

Dec.  20, 

548 

May  16, 

403 

Jan.  18, 

486 

Mar.  22, 

528 

Feb.  26, 

49 

July  19. 

320 

Feb.  19, 

168 

May     1, 

318 

Feb.  18, 

319 

Feb.  18, 

358 

July    8, 

1897, 

1899, 

1897, 

1895, 

1894, 

1898, 

1901, 

1894, 

1896, 

1894, 

1895, : 

1898, 

1896, 

1895, 

1895, 

1894, 

1897, 

1897, 

1898, 

1895, 

1898, 

1901, 

1898, 

1900, 

1901,  1; 

1894,  1 

1897,  ,1 

1895, 

1897, 

1897, 

1897, 

i 


Lbnoth 
pbtitioned 

FOB. 


Lbnoth  laid  out. 


5,280 

12,882 

500 


1.00 
2.44 
.09 


18»4-190«. 


Feet. 

Miles. 

16,750 

8.17 

11,918 

2.26 

15,045 

2.85 

33,550 

6.35 

10,560 

2.00 

3,000 

.57 

28,500 

5.40 

23,744 

4.50 

17,500 

3.31 

14,221 

2.69 

5,730 

1.09 

23,195 

4.89 

24,581 

4.66 

24,268 

4.60 

11,000 

2.08 

4,092 

.78 

2,800 

.53 

10,560 

2.00 

5,300 

1.00 

5,440 

1.03 

6,280 

1.00 

9,846 

1.87 

2,640 

.50 

4,300 

.81 

23,418 

4.44 

5,280 

1.00 

Feet. 


Miles 


2,231 
2,208 


17,116 

6.801 
6,252 


11.000 

2.08 

4,092 

.78 

2,800 

.63 

2,675 

.51 

6,800 


4,084 


.42 
.42 


19«1. 


3.24 

1.19 
.99 


-    I> 


Feet.  'Miles 


1.29   ;     1,660 


.76 


.31 


!  Westborough  Hospital  road. 

*  Covered  by  previous  petition. 

*  Worcester-MarlborouKh  road. 

*  Worcester. Webster  road. 

*  Relocation. 

0  Princeton  Depot  road. 
7  Sterling  road. 

*  Worcester-Gardner  road. 


9  Worcester-Athol  road. 
!*  Westborough-Framingham  road. 
!!  Charlton  City  road. 
!>  West  Main  Street. 
!*  Dudley  road. 
1*  Sprlngfleld-Worcester  road. 
!*'•  Fitch  burg  road. 
!*>  Lancaster  road. 
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Worcester  County  —  Concluded. 


r 

1        Lbngtu 

!      PETITIONED 
FOR. 

Lbmotu 

liAID  OUT. 

OOURTT,  ClTT  OB 

Town. 

No. 

Petition  re- 

1804-1900. 

1001. 

' 

Feet. 

Miles. 

Feet.    Miles. 

1 

Feet. 

Milea. 

SterliDg,^  . 

396 

Dec.  28, 1897, 

10,091 

1.91 

2,807 

1 
.53 

- 

- 

Htarbridge, 

169 

May     7, 1895, 

12,600 

2.39 

3,004 

.59 

- 

- 

8aUoD,>     . 

85 

Aug.  25, 1894, 

:       6,096 

1.16  . 

- 

- 

- 

- 

Button,'     . 

385 

Dee.    1,1897, 

7,no 

1.47 

2,599 

.49 

'    2.681 

.51 

Templeton, 

86 

Sept.  1, 1894, 

31,600 

5.98 

3,800 

.63 

2,000 

.88 

UptOD, 

805 

Dec.  18, 1896, 

27,443 

5.20 

1 

- 

- 

- 

- 

Uxbiidge,* 

89 

Sept.  28, 1894, 

15,759 

2.98 

6,717 

1.28 

2,633 

.50 

Uibridge,* 

379 

Nov.    2,1897, 

6,140 

1.17 

- 

1 

- 

- 

Warren,*  . 

15 

July    5,1894, 

28,020 

6.81 

14,908 

2.82 

2,515 

.47 

Warren,"  . 

89 

July  16,  1894, 

18,868 

3.57  1 

- 

- 

t 

- 

Webster,  . 

892 

Deo.  16,  1897, 

7,700 

1.46 

- 

- 

1 

- 

Westborongb,^ 

160 

Apr.  14, 1895,  * 

'       1,100 

.21 

1.100 

.21 

- 

- 

Westborongh,^ 

806 

Dec.  80, 1806, 

1 

- 

- 

- 

1 
1 

- 

Weatborough,* 

371 

Sept.  27,  1897, 

2,579 

.49' 

2,579 

.49 

- 

Weatborough," 

401 

Jan.  10,1898, 

6,048 

1.15 

- 

- 

- 

-. 

Weetborongh,* 

476 

Jane  18,  1899, 

34,320 

6.50 

- 

- 

- 

- 

Weatboroagh,* 

537 

Apr.    4,  ]901, 

4,488 

.85 

- 

j          _ 

- 

Weat  Boylaton,! 

810    Jan.  15,1897, 

6,100- 

1.16 

6,100 

1.16 

- 

- 

West  Boylston,! 

809    Sept.22, 1897,  , 

1 

8,900 

.74  ! 

2,100 

.40 

- 

- 

Weat  Brookfleld.io  . 

222 

Dec.    5, 1806, 

1 

800 

.15 

800 

.15 

- 

- 

Weat  Brookfield,*    . 

812 

Jan.  25, 1897, 

13,860 

2.53 

4,300 

.81 

3,650 

.69 

West  BrookAold,«    . 

382 

Nov.  12, 1897, 

6,280 

1.00 

1 

- 

- 

1 
1 

- 

Weatminater,   . 

23    July    9,1894, 

30,697 

6.79  . 

16,825 

8.00 

- 

- 

Wincbendon,    . 

817    Feb.  17, 1897, 

8,866 

1.68 

1 

- 

- 

- 

- 

Worceater,"     . 

162 

Apr.  22, 1895, 

,       7,636 

1.44 

7,157 

1 

1.35 

- 

- 

Woroeater,"     . 

827    Mar.    4,1897, 

12,155 

2.80 

3,486 

.66 

1 

- 

Worceater,"    . 

828    Mar.    4,1897, 

12,645 

2.80 

2,850 

.54 

1 

i 

- 

Totala, 

. 

... 

1,295,419 

245.34 

295,487 

55.96 

42,020 

7.96 

One  hundred  and  three  peUtlona  (aeven  city  and  ninety -aiz  town),  in  two  citiea  and  flfty-fonr 
towns. 
Average  diatance  petitioned  for,  12,577  feet  (2.38  miles). 
One  hundred  and  twenty-one  lay-oute,  in  two  cities  and  thirty-two  towns. 
Laid  out  on  city  petitiona,  27,472  feet  (5.20  miles). 
Laid  out  on  town  petitions,  810,035  feet  (58.72  miles). 

ToUl  length  laid  out,  337,507  feet  (63.92  miles) ;  average,  2,780  feet  (.53  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  26.05. 


1  Fitchburg  road.  *  Westborough  Hospital  road. 

*  Blaekstone  Valley  road.  ^  Ouvered  by  aubaequont  petition. 

*  Mendon  road.  *  Sonthborongh-Graflon  road. 

*  Bpringfleld-Woroeater  road.  ^  Bast  and  Weat  Main  streets. 
0  Brimfleld  road.  i«  Ware  road. 


1^  Pleasant  Street  to  Pazton. 
"  Orove  Street  to  Holden. 
»  West  Boylaton  Street. 
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SCHUART   BT   CODNTIES. 


Petitions  beceived. 

Petitiows 
situated  in  — 

LAT-OUTS  MADE 
IN  — 

outs. 

OOUNTIES. 

• 

a 
p 

6 

• 

5 

• 

a 

o 

• 

1 

i 

• 

• 
a 

o 

• 

3 

O 

■ 

1 

• 
a 

1 

• 

o 

B 

a 

Barnstable, . 
Berkshire,  . 
Bristol, 
Dukes, 
Essex, . 
Franklin,     . 
Hampden,   . 
Hampshire, 
Middlesex,  . 
Nantucket,  . 
Norfolk,       . 
Plymouth,   . 
Suffolk, 
Worcester,  . 

15 

1 
2 
2 

1 

4 

1 

11 

4 
4 

16 

1 

8 

11 

8 

4 
1 
7 

82 
86 
26 

4 
80 
48 
20 
85 
66 

1 
30 
37 

6 
06 

82 
54 
81 

6 
57 
44 
26 
80 
88 

1 

88 
41 

7 
103 

2 
2 

7 

2 

1 
6 

1 
1 

1        2 

16 
28 
16 

6 
24 
16 
17 
17 
42 

1 

21 
24 

2 
64 

15 
25 
18 

6 
81 
16 
10 
18 
48 

1 

22 
25 

3 
56 

2 

1 

7 

1 
1 
4 

1 
1 
1 
2 

11 
11 
12 

4 
12 
18 

0 
11 
21 

1 

12 
18 

1 
82 

18 
13 

4 
10 
13 
10 
12 
25 

1 

13 
14 

2 
84 

47 
41 
45 
16 
45 
43 
45 
40 
81 
11 
45 
68 
6 
121 

Totals,  . 

37 

64 

470 

661 

26 

r 

277 

802 

21 

163 

184 

642 

SUMMART   BT   COUNTIES  —  CoUCluded, 


Lengths 

Lengths  laid  out. 

• 

S. 

COUNTIES. 

petitioned 

POR.                 1 

1894-1900. 

1001. 

total. 

00 

a 

Feet. 

Miles. 

J/ eet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

z 

Barnstdble, 

592,271 

1 

112.17 

149,032 

28.23 

46,100 

8.73 

105,182 

36.06 

32.80 

Berkshire,  . 

634,415 

101.22 

116,809 

22.12 

15,828 

8.00 

182,637 

25.12 

24.82 

Bristol, 

632,434 

100.84 

120,092 

22.74 

32,282 

6.11 

152,874 

28.85 

28.62 

Dukes, 

119,723 

22.67 

43,088 

8.16 

2,763 

.52 

45.851 

8.68 

88.20 

Essex, . 

814,106 

154.19 

134,741 

25.62 

17,902 

8.39 

152,643 

28.91 

18.76 

Franklin,    . 

467,063 

88.46 

101,944 

10.31 

14,008 

2.65 

115,052 

21.96 

24.88 

Hampden,  . 

496,033 

93.05 

108,92 Ij  20.63 

28,773 

5.45 

187,694 

26.08    27.76 

Hampshire, 

411«388 

77.01 

89,173 

16.89 

18,916 

2.64 

103,089 

19.53; 

26.07 

Middlesex,  . 

1,254,804 

237.56 

221,796  42.01 

64,410 

10.30 

276)206 

62.31    22.02 

Nantucket, . 

34,185 

6.47 

27.290     5.17 

3,770 

.71 

81,060 

5.8S 

01.50 

Norfolk,      . 

431,008 

81.63 

107,994  20.46 

20,610 

8.01 

128.613 

24.36    29.84 

Plymouth,  . 

717,741 

135.94 

144.991    27.46 

30,261 

6.73 

1     175,252 

33.19 

24.42 

Suffolk.       . 

56,375 

10.68 

6,580;    1.25 

3,053 

.58 

0,633 

1.83,    17.32 

1 

Worcester, . 

1,206,410 

246.34 
1,469.02 

205,487 

1,667,038 

1 

55.96 

42.020 

7.06 

337,507 

63.92 

26.05 

Totals,  . 

7,766,455 

315.00 

1 

326,705 

61.68 

1,903,648 

877.68 

25.70 

Laid  out  on  county  petitions,  396,253  feet  (75.05  miles). 
Laid  out  on  city  petitions,  170,786  feet  (32.84  miles). 
Laid  out  on  town  petitions,  1,426,604  feet  (270.19  miles). 
Average  distance  petitioned  for,  13,826  feet  (2.62  miles). 
Average  length  laid  out,  3,105  feet  (.59  mile). 


INDEX. 


A. 

PAOI 

Appropriations  for  salaries  and  expenses,  1898-1901,  inclaslve,      ....  82 

Appropriations  for  State  highwaj  construction, 82 

Appropriations  for  1901,  discussion  of, 7 

Assessments,  conntj, 12 

B. 

Bridget, .       .23,24 

c. 

Claims  against  the  commission,  statement  of 68 

Constrnction,  details  of, 13 

Constrnction,  discussion  of  materials  and  methods, 13 

Contracts,  general  discussion  of, 8 

Contracts,  number  of  in  1901, 9 

Contract  prices,  table  of, 61 

Cost  of  State  highways 16 

Cost  per  mile  of  State  highwajs  in  1901, 83 

Conntj  assessments, 12 

D. 

Damages,  statement  of  claims  for, 68 

Distribution  of  State  highways, 69 

E. 

Engineering  work,  office, 24 

Engineers  employed, 22 

Engineers,  resident,  work  on  which  employed  in  1901, 56 

Estimates,  final,  number  of, 24 

Estimates  for  1902, 12 

Estimates,  preliminary,  number  of, 24 

Expenditures  for  construction, 25 

Expenditures  for  repairs  and  maintenance, 29 

Expenditures  for  repair  and  maintenance  of  steam  rollers, 35 

Expenditures  for  salaries  and  expenses, 34 

Expenditures,  summary  of, 35 

Expenditures  under  **  small  town"  acts, 34 


F. 

Final  estimates,  number  of, 24 

Foundations,  discussion  of, 13 

G. 

Oradea, 16 

H. 

Hearings,  connty, 8 

Hearings,  special, 8 


112  INDEX. 


L. 

Land  and  grade  damage, 12 

Land  and  grade  damage,  assumption  of  settlement  of  by  municipalities,               .  12 

Laws  relating  to  the  work  of  the  commission, 73 

Lay-outs  made  in  1901, 7 

Lay-outs  made  in  1901,  details  of, 38,  91 

Lay-outs,  made,  total, 7 

Length  of  State  highway  completed, 7 

M. 

Maintenance,  amount  to  be  assessed  on  towns  and  cities, 85 

Maintenance,  cost  of, 85 

Maintenance  of  State  highways, 18 

Materials  in  sub-grade,  discussion  of,       ... 13 

Meetings  of  commission, 7 

Municipalities  in  which  worli  has  been  done  in  1901, 55 

o. 

Office  engineering  work, 24 

Office  expenses, 34 

Officers  of  the  Massachusetts  Highway  Commission,  list  of, 5 

p. 

Petitions, 9 

Petitions,  number  received  in  1901, 9 

Petitions  received  and  State  highways  laid  out, 91 

Petitions,  summary  of, 110 

Petitions,  total  length  of  road  petitioned  for, 9 

Petitions,  total  number  of, 9, 110 

Plans,  etc.,  made, 24 

Preliminary  estimates,  number  of, 24 

Prices,  contract,  in  1901,  table  of, 62 

Progress  of  work  in  1901, 9 

K. 

X 

Repairs  and  maintenance  (see  maintenance) . 

Resident  engineers  employed  in  1901,  list  of, 66 

Road  rollers, 21 

s. 

"Small  town  "act, 78 

"  Small  town  "  act,  expenditures  under, 34 

"  Small  town "  work, 19 

Statutes  relating  to  the  work  of  the  commission, 73 

Steam  road  rollers 21 

Street  railways 9 

Sub-grade,  materials  in,  discussion  of, 13 

Summary  of  expenditures, 85 

Su^T^s, 9,24 


i 


I 

L 


PUBLIC  DOCUMENT  . 


FIRST  ANNUAL  REPORT 


Metropolitan  Water  and 
Sewerage  Board. 


Janoabt   1,  1902. 


BOSTON  i 

WEIGHT   1   POTTER  PRINTING   CO,   STATE  PRINTERS, 

18  Post  Office  Square- 

1902. 


CONTENTS. 


1.    Organization  and  Administration, 1 

(1)  Board,  Officers  and  Employes,      .       .       .      , 1 

(8)  Offices  and  Buildings 4 

(8)  Conveyancing 6 

II.    Water  Works— Constmctton, 6 

(1)  Wachuseft  Dam  and  Reservoir 6 

(a)  Wachasett  Dam, 6 

(6)  Wachusett  Beservolr, 7 

(c)  Location,  Construction  and  Discontinuance  of  Roads 8 

id)  Relocation  of  the  Central  Massachusetts  R&llroad 9 

(e)  Clinton  Catholic  Cemetery, 9 

(/)  Sanitary  Inspection  of  Watershed,' 9 

(2)  Improvement  of  Lake  Cochituate, *..*..  10 

(a)  Snake  Brook  Meadow, 11 

(b)  Pegan  Brook  Meadow, 11 

(8)  Chestnut  Hill  and  Spot  Pond  Pumping  Stations, 12 

(4)  Forbes  Hill  Reservoir  and  Standpipe  at  Qulncy, 12 

(5)  Stoneham  Pipe  Lines  and  Bear  HUl  Reservoir, 18 

(6)  Weston  Aqueduct  and  Reservoir,        .       .       .       ; 18 

(7)  Pipe  Laying, 14 

(8)  Police  Protection, 15 

(9)  Purchases  and  Takings  of  Land, 16 

(10)  Claims  and  Settlements  for  Loss  of  Busineee, 19 

(11)  Claims  and  Settlements  for  Loss  of  Employment, 19 

(12)  Claims  and  Settlements  for  Depreciation  of  Real  Estate 19 

(18)  Claims  of  the  Cities  of  Boston,  Maiden,  Medford  and  Melrose 90 

III.  Water  Works ->  Maintenance, 90 

(1)  Operation  of  Works, 20 

(2)  Storage  Reservoirs,  .       .     ' 21 

(3)  Distributing  Reservoirs, 22 

(4)  Aqueducts, 22 

(6)  Pumping  Stations 28 

(6)  Clinton  Sewerage  and  Filtration  Works 24 

(7)  Sanitary  Inspection  and  Regulations, 24 

IV.  Waterworks— Financial  Statement, 2S 

(1)  Metropolitan  Water  Loan,  Receipts  and  Assessments, 2B 

(2)  Expenditures  for  the  Different  Works,    * 29 

(8)  Detailed  Financial  Statement, 82 

(a)  Expenditures  and  Disbursements, 82 

(6)  Receipts, 89 

(c)  Assets, 40 

(d)  Liabilities, 42 

y.    Sewerage  Works  — (Construction, 48 

(1)  North  Metropolitan  System 48 

(2)  South  Metropolitan  System, 44 

(8)  Qulncy  Pumping  Station 46 

(4)  Purchases  and  Takings  of  Land 47 

VI.   Sewerage  Works  — Maintenance, 49 

(1)  North  Metropolitan  System, 49 

(2)  South  Metropolitan  System, 49 


iv  CONTENTS. 


VII.    Sewerage  Works -^Financial  statement, 49 

(1)  Constraotion  Loans  and  Receipts, 49 

(a)  North  Metropolitan  System 49 

(6)  Sonth  Metropolitan  System, 50 

(c)  Metropolitan  Sewerage  Loans  Sinking  Fand, 61 

(2)  Annual  Appropriations  and  Receipts, .08 

(8)  Annnal  Assessments, fiS 

(4)  Bxpendltores  for  the  Different  Works 08 

(6)  Detailed  Financial  Statement, .  » 

(a)  Expenditures  and  Disbursements, 65 

(6)  Receipts, 06 

(o)  Assets, 58 

(d)  LUblUtles, eo 

VIII.    Admlssionof  Other  Municipalities  into  the  Metropolitan  Water  District,     .       .       .  M 

IX.   Additional  Loans  and  Changes  of  Assessments  for  Metropolitan  Water  Works,        .  61 

X.    Measures  to  prerent  Waste  and  Bxcesslve  Use  of  Water, 63 

XI.    Electrolysis  affecting  Iron  Pipes, 65 

XII.    Recommendations  for  Legislation, 66 

XIII.    Future  Work, 67 


Report  of  Chief  Engineer, 68 

Organization, 68 

Force  employed  on  Works 69 

Arrangem^t  of  ^port, 69 

Construction, 70 

Contracts, .70 

Reservoir  Department, 71 

North  Dike 72 

Relocation  and  Construction  of  Roads, 7S 

Removal  of  Soil, 74 

Contracts 76 

Land  Surveys, 81 

Real  Estate,  Care  and  Disposal, 81 

Sanitary  Inspection, ' 82 

Removal  of  Bodies  from  St.  John's  Catholic  Cemetery, 8S 

Engineering, >.  88 

Dam  and  Aqueduct  Department, 88 

Wachusett  Dam, 84 

Plant, 84 

Quarry, 87 

Excavation  at  Dam, 88 

Masonry, 90 

Comparison  of  Work  done  with  Total  Amount, ,92 

Mortar  Experiments, 93 

Relocation  of  Central  Massachusetts  Railroad, 94 

Qaglngs  of  South  Branch  of  the  Nashua  River, 94 

Real  Estate,  Care  and  Disposal, 97 

Cement  Tests 97 

Sudbury  Department, 98 

Improvement  of  Lake  Cochituate, 98 

Snake  Brook  Meadow, 100 

Pegan  Brook  Meadow, 101 

Weston  Aqueduct  Department, 103 

General  Statement IQS 

Description  of  Works, 104 

Pipes  from  Sudbury  Dam  to  Head-house, 106 

Masonry  Aqueduct  and  Tunnels, 106 

Siphons  and  Siphon  Chambers, 107 

Weston  Reservoir  and  Open  Channel, 108 

Culverts  and  Crossings, 109 

Contracts 109 


CONTENTS. 


Bepoit  of  Chief  Engineer  ->  Concluded, 

Weston  Aquedact  Department  ~  (Mmduded. 

Progress  of  Work  and  Materials  nsed, in 

Sngtneertng, 118 

Distribution  De|>artnient, 11^ 

Pipe  Laying 121 

Bear  Hill  Eeseryolr 131 

Forbes  Hill  Reservoir  and  Masonry  Tower, U9 

Low-service  Pumping  Station  at  Chestnut  Hill  and  Northern  Hlgh-servioe  Pumping 

Station  at  Spot  Pond, IM 

Miscellaneous, 1^ 

Engineering, 1** 

Office  Force 1*7 

Accidents ^       ....  ISO 

Maintenance, 1^ 

Organisation  of  Maintenance  Force 1^ 

Bainfail  and  Yield 181 

Storage  Reservoirs, 181 

Sources  from  which  Water  has  been  taken, 186 

Aqueducts, 187 

Wachuaett, 187 

Sudbury, 187 

Cochitnate, 188 

Pumping  Stations 188 

Chestnut  Hill  High  Service 1^ 

Chestnut  Hill  Low  Service 1^ 

SpotPond M2 

WestRoxbury 1^ 

Arlttogton 14* 

East  Boston, 1^ 

Consumption  of  Water, 1^ 

Quality  of  Water, W7 

Biological  Laboratory, 1^ 

Sanitary  Inspection, 1A8 

Drainage  of  Swamps, 182 

Distributing  Reservoirs, 188 

Chestnut  Hill  Reservoir, 188 

Waban  Hill  Reservoir, 184 

Forbes  Hill  Reservoir  and  Standpipe 184 

SpotPond, 184 

Mystic  Reservoir 184 

Fells  Reservoir 184 

Mystic  Lake 188 

Pipe  Yards, 168 

Pipe  Lines, 188 

Electrolysis 187 

Clinton  Sewerage, 187 


Report  of  Engineer  of  Sewerage  Works 180 

Organization, 188 

Metropolitan  Sewerage  Districts, 181 

Areas  and  Development, 181 

Areas  and  Populations, 182 

Metropolitan  Sewers, 182 

Sewers  purchased, 182 

Sewers  constructed  and  their  Connections, 184 

Cost  of  Construction 186 

Construction  and  Additions  since  September  80, 1900, 186 

Tables  of  Areas,  Populations,  Sewer  Mileage,  etc., 188 

Increase  in  Population,  Sewer  Mileage,  etc., 188 


vi  CX)NTENTS. 

PAOB 

Report  of  Engineer  of  Sewerage  Works  —  Continued, 
Metropolitan  Senen—  Concluded, 

Pumping  Stations  and  PuDipage, le? 

High-level  Sewer 167 

Construction  on  North  Metropolitan  System, les 

Additions  to  Pumping  Plant,  Alewife  Brook  Station, 168 

Sewer  Construction  in  Chelsea  and  Everett,  and  Extension  to  Wakefield,    ...  168 

Details  of  Contract  Sections  (Table) 169 

Additional  Outlets  in  Chelsea  and  Everett, 170 

Section  66,  Chelsea, 170 

Section  57,  Chelsea, 170 

Extension  to  Wakefield, 171 

Section  08,  Maiden  and  Melrose, 171 

Section  09,  Melrose, 172 

Section  60,  Melrose, 178 

Construction  on  South  Metropolitan  System, 174 

Neponset  Valley  Sewer,  West  Boxbury  and  Newton, 174 

Section  80 174 

Qulncy  Pumping  Station, 174 

High-level  Sewer  Construction, 175 

Boute  of  Hlgh.level  Sewer, 175 

Details  of  Contract  Sections  (Tables), 177 

Type  of  High-level  Sewer, 18o 

Section  48,  Quincy  and  Hull 181 

Section  47,  Qulncy 181 

Sections  48  and  49,  Quincy,  Culverts  and  Embankments, 181 

Section  49,  Quincy 188 

Section  80,  Quincy, 184 

Section  51,  Quincy, *.       .       .  184 

Section  68,  Qulncy, 185 

Section  68,  Qulncy 186 

Section  64,  Quincy, 186 

Section  65,  Quincy  and  Milton, 187 

Section  66,  Milton 188 

Section  67,  Milton 188 

Section  68,  Milton, 189 

Section  59,  Milton, 189 

Section  60,  Milton, 190 

Section  62,  Milton 190 

Section  68,  Milton, 190 

Section  65,  Hyde  Park 191 

Section  66,  Hyde  Park, 192 

Section  67,  Hyde  Park 192 

Section  68,  Hyde  Park  and  West  Boxbury, 198 

Section  69,  West  Boxbury 193 

Section  70,  West  Boxbury 194 

Section  71.  West  Boxbury, 196 

Section  72,  West  Boxbury, 195 

Section  78,  West  Boxbury, 196 

Section  74,  West  Boxbury  and  Boxbury 197 

Section  75,  Boxbury, igg 

Section  76,  Boxbury, 199 

Section  77,  Boxbury 199 

Cement  Testing 199 

Maintenance, 201 

Scope  of  Work  and  Force  employed, 201 

North  Metropolitan  System  (Table), 202 

South  Metropolitan  System  (Table), 308 

Whole  Metropolitan  System  (Table), 204 

Capacity  and  Besnlts, 206 

Deer  Island  Pumping  Station, 205 

East  Boston  Pumping  Station, 206 


CONTENTS.  vii 

PAOB 

Report  of  Engineer  of  Sewenge  Works—  Concluded. 
Maintenance—  Conehtded. 

Capacity  and  Besulta^  Concluded, 

Charlestown  Fumplng  Station, 207 

Alewife  Brook  Pumping  Station, 208 

Quinoy  Pumping  Station 209 

Cost  of  Pumping 200 

Deer  Island  Pumping  Station 209 

East  Boston  Pumping  Station 210 

Charlestown  Pumping  Station 210 

Alewlfe  Brook  Pumping  Station, 210 

Quincy  Pumping  Station, SU 

Material  intercepted  at  the  Screens, 211 

Care  of  Special  Structures, 211 


t 


Appendix  No.  1.— Contracts  relating  to  the  Metropolltan|Water  Works  made  and  pending 

during  the  Tear  1901, 214 

Appendix  No.  2. —Cement  Tests  made  on  Metropolitan  Water  Works 229 

Appendix  No.  8. —Tables  relating  to  the  Maintenance  of  the  Metropolitan  Water  Works,    .     288 

Table  No.   1.  — Monthly  Rainfall  at  Various  Places  on  the  Metropolitan  Water  Works 

in  1901 288 

Table  No.  2.— Rainfall  at  JelTerson,  Mass.,  In  1901, .284 

Table  No.  8.— Rainfall  at  Framlngham,  Mass.,  in  1901, .285 

Table  No.  4.— Rainfall  at  Chestnut  Hill  Reservoir  In  1901, 286 

Table  No.  5.— Rainfall  on  the  Sudbury  Watershed,  1875  to  1901 288 

Table  No.  6.— Yield  of  Sudbury  Watershed  in  Gallons  per  Day  per  Square  Mile  from 

1875  to  1901 *     ...      289 

Table  No.  7.— Sudbury  River,  —  Statistics  of  Flow  of  Water,  Storage  and  Rainfall  In 

1901, 211 

Table  No.  8.— Lake  Cochituate,— Statistics  of  Flow  of  Water,  Storage  and  Rainfall  in 

1901, 242 

Table  No.  9.  —  Nashua  River, — Statistics  of  Flow  of  Water,  Storage  and  Rainfall,  July, 

1896,  to  December,  1901,  indusiye 248 

TableNo.  10.— Yield  of  the  Nashua  River  in  Qallons  per  Day  per  Square  Mile  from 

1897  to  1901 245 

Table  No.  11.— Elevations  of  Water  Surfaces  of  Reservoirs  above  Boston  City  Base  at 

the  Beginning  of  Each  Month, 246 

TableNo.  12.— Times  when  the  Sudbury  and  Cochituate  Aqueducts  have  been  in  Ser- 
vice, and  the  Sources  from  which  the  Supply  for  the  Sudbury  Aqueduct 
has  been  drawn, 247 

Table  No.  18.— Average  Daily  Quantity  of  Water  flowing  through  Aqueducts  in  1901,  by 

Months, 248 

Table  No.  14.— Statement  of  Operations  of  Engines  Nos.  1  and  2  at  Chestnut  Hill  High. 

service  Pumping  Station  for  the  Year  1901 249 

Table  No.  16.— Statement  of  Operations  of  Engine  No.  8  at  Chestnut  Hill  High-service 

Pumping  Station  for  the  Year  1901, 260 

TableNo.  16.— Statement  of  Operations  of  Engine  No.  4  at  Chestnut  Hill  Hlgh-servlce 

Pumping  Station  for  the  Year  1901 261 

Table  No.  17.— Statement  of  Operations  of  Engines  Nos.  5, 6  and  7  at  Chestnut  Hill  Low- 
service  Pumping  Station  for  the  Year  1901 262 

Table  No.  18.— Statement  of  Operations  of  Engine  No.  8  at  Spot  Pond  Pumping  Station 

for  the  Year  1901 .*      ...     268 

Table  No.  19.— Statement  of  Operations  of  Engine  No.  9  at  Spot  Pond  Pumping  Station 

for  the  Year  1901 254 

Table  No.  20.— Average  Daily  Consumption  of  Water  In  Cities  and  Towns  in  the  Metro- 
politan Water  District  and  the  Town  of  Swampscott,  supplied  wholly 
or  In  Fart  by  the  Metropolitan  Works, 265 

Table  No.  21.— Average  Daily  Consumption  of  Water  from  the  Low  Service,    ...     256 


viii  CONTENTS. 

PAOB 

Appendix  No.  8  —  Concluded, 

Table  No.  22.  ~  Average  Dally  Consumption  of  Water  from  the  Southern  High  Ser-  . 

vice, SC6 

TableNo.  28.— Average  Dally  Consumption  of  Water,  In  Million  Gallons,  from  the 

Northern  High  Service, 856 

TableNo.  24.  — Average  Dally  Consumption  of  Water  from  the  Southern  Extra  High 

Service  In  West  Soxbury  and  the  Northern  Extra  High  Service  In 
Arlington, 257 

Table  No.  25. —Consumption  of  Water  In  the  Metropolitan  Water  District,  as  constituted 

December  81, 1901,  and  the  Town  of  Swampscott,  1896  to  1901,  ...     857 

Table  No.  26.— Consumption  of  Water  in  the  Metropolitan  Water  District  and  Swamp. 

scott,  1890  to  1901 868 

Table  No.  27. —Chemical  Examinations  of  Water  from  the  Nashua  River  above  the  Tem- 
porary Dam  at  Clinton, 859 

Table  No.  28.— Chemical  Examinations  of  Water  from  Framingham  Reservoir  No.  8,      .     860 

TableNo.  29.— Chemical  Examinations  of  Water  from  Lake  Cochltuate,    ....     861 

Table  No.  80.  —  Chemical  Examinations  of  Water  from  Spot  Pond,  Stoneham,    ...     888 

TableNo.  81.— Chemical  Examinations  of  Water  ftom  a  Faucet  at  the  State  House, 

Boston 868 

Table  No.  82.— Averages  of  Examinations  of  Water  from  Various  Parts  of  the  Metro- 
politan Water  Works,  1901 :       ....     864 

Table  No.  88.— Chemical  Examinations  of  Water  from  a  Faucet  in  Boston,  from  1888  to 

lUOl, 866 

Table  No.  84.  — Microscopical  Examinations  of  Water  from  Various  Parts  of  the  Metro- 
politan Water  Works,  1901 865 

Table  No.  85.— Bacterial  Examinations  of  Water  from  Various  Parts  of  the  Metropol- 
itan Water  Works,  1901 878 

Table  No.  86.  —  Examinations  of  Water  from  Brooks  entering  Reservoirs,  1901,  .     87^ 

Table  No.  87. — Turbidity  of  Water  from  Various  Parts  of  the  Metropolitan  Water  Works, 

1901 878 

Table  No.  88.— Colors  of  Water  from  Various  Parts  of  the  Metropolitan  Water  Works, 

1901 -    .        .      876 

Table  No.  89.— Temperatures  of  Water  from  Various  Parts  of  the  Metropolitan  Water 

Works,  1901 877 

Table  No.  40.— Temperatures  of  the  Air  at  Three  Stations  on  the  Metropolitan  Water 

Works,  1901 878 

Table  No.  41.— Table  showing  Length  of  Main  Lines  of  Pipes  and  Connections  owned 

and  operated  by  Metropolitan  Water  and  Sewerage  Board,  and  Num- 
ber of  Valves  set  in  Same, 879 

Table  No.  42.  — Statement  of  Cast-iron  Hydrant,  Blow-off  and  Dr{dn  Pipes  laid  to 

Decrember  81, 1901,  owned  and  operated  by  the  Metro)>olitan  Water  and 
Sewerage  Board 880 

Table  No.  48.  —  Length  of  Water  Pipes,  Four  Inches  in  Diameter  and  Larger,  in  the 

Several  Cities  and  Towns  supplied  by  the  Metropolitan  Water  Works,     881 

Table  No.  44. —Number  of  Service  Pipes,  Meters  and  Fire  Hydrants  in  the  Several  Cities 

and  Towns  supplied  by  the  Metropolitan  Water  Works,  ....     888 
Appendix  No.  4.  —  Report  upon  Official  Tests  of  Four  New  Pumping  Engines  at  the  Chestnut 

Hill  LoW'Service  and  Spot  Pond  Pumping  Stations,  made  by  Dexter 
Brackett,  Engineer  of  Distribution  Department,  and  W.  J.  Sando, 
M.B.,  representing  the  Holly  Manufacturing  Company,  ....     888 

AppendixNo.5.— Summary' of  Statistics  for  the  Year  1901 884 

Appendix  No.  6.  —  Report  and  Award  of  Apportionment  Commissioners  regarding  the  North 

Metropolitan  System  of  Sewerage, 897 

Appendix  No.  7.  —  Legislation  of  the  Tear  1901  affecting  the  Metropolitan  Water  and  Sewer- 
age Board, 801 


CONTENTS.  ix 


LIST  OF  ILLUSTRATIONS. 

PAOS 

Spot  Pond  —  View  of  Northwesterly  Part  after  Iraproyement, Frontispiece. 

Wachusett  Dam  —  Showing  Progress  of  Masonry  Constmotlon  on  December  81, 1901,    .  6 

Forbes  Hill  Reserrolr  and  Standplpe  -^  Partially  constructed 12 

Hlgb.lerel  Sewer— Constmotlon  with  Trench  Machine,  In  South  Street,  passing  Hemlock 

Hill 44 

Hlgh-leyelSewer  — Construction  of  Tunnel  In  Sand,  Forest  Hills, 46 

WachusettReseryolr  — Stripping  and  Bemoral  of  Soil  In  Boylston, 74 

Wachusett  Dam  —  Filling  above  Dam  In  Winter  by  Cableway 88 

WachusettDam  —  Excayatlon  at  Time  of  beginning  Masonry  Construction 90 

Map  of  the  Boute  of  the  Weston  Aqueduct, 104 

Weston  Aqueduct— Typical  Cross-sectloos, 106 

Weston  Aqueduct  —  Section  on  Embankment,  during  Construction 112 

High-level  Sewer— Construction  in  Open  Cut  through  Rock,  in  Adams  Street,  East  Milton,  180 

High.levelSewer— Construction  with  Excavating  Machine,  in  Brook  Road,  Milton,  190 

High-level  Sewer — Construction  of  Tunnel  in  Rock,  in  Ruskin  Road,  Hyde  Park,  ...  192 
High-level  Sewer— Construction  of  Circular  Tunnel  with  Air  Compressor  and  Metallic 

Shield,  in  Centre  Street,  Jamaica  Plain 196 

Map  showing  Metropolitan  Sewerage  District, 213 


Metropolitan  Water  and  Sewerage  Board. 


To  the  Honorable  the  SencUe  and  House  of  Representaiives  of  the  CommonweaUh 

of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  Water  and  Sewerage  Board,  established  under 
the  provisions  of  chapter  168  of  the  Acts  of  the  year  1901,  respect- 
fully submits  its 

FIRST    ANNUAL    EEPORT. 

The  Metropolitan  Water  Board  «nd  the  Board  of  Metropolitan 
Sewerage  Commissioners  were  consolidated  by  the  said  Act  of  the 
year  1901,  which  was  approved  and  took  effect  on  March  20.  The 
present  report  is  made  to  embrace  the  work  and  operations  of  the 
Metropolitan  Water  Board  for  the  period  beginning  with  January  1,- 
1901,  the  date  of  its  last  annual  report,  to  March  20,  1901;  and 
of  the  Board  of  Metropolitan  Sewerage  Commissioners  for  the  period 
beginning  with  October  1,  1900,  the  date  of  its  last  annual  report, 
to  March  20,  1901 ;  and  of  the  Metropolitan  Water  and  Sewerage 
Board  from  its  organization  to  and  including  December  31,  1901. 
The  previous  rqport  of  the  Water  Board  was  the  sixth  annual  report, 
and  of  the  Sewerage  Commissioners  the  twelfth  annual  report. 

I.     ORGANIZATION  AND   ADMINISTRATION. 

(1)  Board,  Officers  and  Employ^. 

Prior  to  the  consolidation  of  the  two  Boards,  the  Metropolitan 
Water  Board  consisted  of  Henry  H.  Sprague,  chairman,  Wilmot  R. 
Evans  and  Henry  P.  Walcott,  M.D. ;  and  the  Board  of  Metropolitan 
Sewerage  Commissioners  consisted  of  James  A.  Bailey,  Jr.,  chair- 
man, Tilly  Haynes  and  George  A.  Kimball. 

The  consolidated  Board  was  constituted  by  the  appointment  of 
Henry  H.  Sprague,  chairman,  Henry  P.  Walcott,  M.D.,  and  James 
A.  Bailey,  Jr.  William  N.  Davenport  was  appointed  secretary  and 
executive  officer  of  the  Board,  and  Alfred  F.  Bridgman,  auditor  and 
purchasing  agent.  Prior  to  the  organization  of  the  new  Board,  Mr. 
Davenport  and  Mr.  Bridgman  had  served  in  the  same  capacities  in 
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the  Water  Board.  Herbert  E.  Brayton  held  the  position  of  clerk 
and  auditor  of  the  Sewerage  Commission  prior  to  the  consolidation. 

The  administrative  office  force  has  comprised  a  book-keeper,  two 
assistant  book-keepers,  an  assistant  in  auditing,  a  paymaster,  a 
supply  clerk,  two  general  clerks,  four  stenographers,  a  telephone 
operator,  two  messengers,  a  janitor  and  a  fireman. 

Alfred  C.  Vinton,  conveyancer,  and  George  D.  Bigelow,  assistant 
conveyancer,  of  the  Water  Board,  have  continued  in  charge  of  the 
work  of  conveyancing  of  the  consolidated  Board.  They  have  been 
assisted  by  Miss  Alline  E.  Marcy,  title  examiner,  and  by  one  ste- 
nographer, and,  for  a  portion  of  the  time,  by  two  stenographers.  It 
has  been  necessary  to  employ  Miss  Celia  M.  Tibbetts  a  part  of  the 
time  for  service  at  the  Worcester  Registry  of  Deeds. 

Frederic  P.  Stearns,  the  chief  engineer  of  the  Water  Board,  was 
appointed  chief  engineer  of  the  consolidated  Board,  with  special 
charge  of  the  Water  Works. 

Joseph  P.  Davis,  Alphonse  Fteley  and  Hiram  F.  Mills  have  been 
continued  as  consulting  engineers. 

For  the  Water  Works  the  following  have  also  been  continued  in 
charge  of  the  various  departments :  Dexter  Brackett,  engineer  of 
Distribution  Department ;  Desmond  FitzGerald,  engineer  of  Sud- 
bury Department;  Thomas  F.  Richardson,  engineer  of  Dam  and 
Aqueduct  Department;  Hiram  A.  Miller,  engineer  of  Reservoir 
Department ;  Horace  Ropes,  engineer  of  Weston  Aqueduct  Depart- 
ment ;  and  Alfred  D.  Flinn,  principal  office  assistant. 

The  engineering  force  employed  on  the  Water  Works,  in  con- 
struction and  maintenance,  has,  upon  the  average  during  the  year, 
comprised,  in  addition,  9  division  engineers,  33  assistant  engineers 
and  others  in  various  engineering  capacities  and  as  sanitary  in- 
spector, clerks,  stenographers  and  messengers,  to  the  number  of 
120, — in  all,  162.  The  maximum  engineering  force  employed  at 
any  one  time  during  the  year  on  construction  and  maintenance  was 
190. 

There  have  also  been  employed  inspectors,  other  than  engineering 
inspectors,  to  the  maximum  number  of  12.  Day-labor  forces  under 
the  general  supervision  of  the  engineers  and  the  immediate  direction 
of  foremen,  varying  in  numbers  from  time  to  time,  have  been  em- 
ployed in  pipe  lajdng,  in  general  improvements  and  repairs  and  in 
the  performance  of  minor  operations. 
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In  addition  9  a  regular  maintenance  force  has  been  required  at  the 
pumping  stations  and  upon  the  reservoirs,  aqueducts,  pipe  lines  and 
other  works,  numbering  upon  the  average  during  the  year  185. 
This  force  at  the  end  of  the  year  numbered  170,  and  was  distributed 
among  the  various  departments  as  follows :  Distribution  Depart- 
ment, 100;  Dam  and  Aqueduct  Department,  16;  Sudbury  Depart- 
ment, 54. 

The  maximum  number  of  men  employed  upon  contracts  by  the 
various  contractors  upon  the  Water  Works  during  the  year  was  for 
the  week  ending  August  24,  when  the  number  amounted  to  2,668. 

William  M.  Brown,  the  chief  engineer  of  the  Sewerage  Commis- 
sion, was  continued  by  the  new  Board  as  engineer  of  the  Sewerage 
Works. 

He  has  been  assisted  by  5  division  engineers  who  have  been  in 
charge  of  the  various  sections  of  sewer  construction,  12  assistant 
engineers,  and  78  others  who  are  employed  in  various  engineering 
capacities,  and  as  clerk,  stenographer  and  messenger  in  the  depart- 
ment. The  maximum  engineering  force  employed  at  any  one  time 
during  the  year  on  construction  and  maintenance  of  the  works  was 
108. 

There  have  also  been  employed  inspectors,  other  than  engineering 
inspectors,  to  the  maximum  number  of  26.  Day-labor  forces  under 
the  general  supervision  of  the  engineers  and  the  immediate  direction 
of  foremen  have  been  employed  in  making  connections  between  ex- 
isting Metropolitan  sewers  and  the  sections  of  the  sewerage  works 
recently  completed  in  Chelsea,  Maiden  and  Melrose,  in  construction 
of  parts  of  Section  60  in  Melrose,  which  had  been  abandoned  by  the 
contractor,  and,  in  Section  67,  the  pipe  crossing  of  Stony  Brook  in 
Hyde  Park. 

The  maintenance  force  required  for  the  Sewerage  Works,  exclu- 
sive of  engineers  before  enumerated,  has  upon  the  average  numbered 
79.  This  force  at  the  end  of  the  year  numbered  83,  and  was  dis- 
tributed between  the  two  departments  as  follows  :  South  Metropol- 
itan System,  6 ;  North  Metropolitan  System,  77. 

The  maximum  number  of  men  employed  upon  contracts  by  the 
various  contractors  upon  the  Sewerage  Works  during  the  year  was 
for  the  week  ending  September  7,  1901,  when  the  number  amounted 
to  1,516. 
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(2)  Offices  and  Buildings. 

The  oflBce  of  the  Metropolitan  Water  and  Sewerage  Board  was 
established  in  the  buildings  numbered  1  and  3  Ashburton  Place,  at 
the  corner  of  Somerset  Street,  which  had  been  occupied  at  the 
beginning  of  the  year  under  a  lease  made  by  the  Water  Board.  In 
these  buildings  are  located,  also,  the  oflBces  of  the  secretary,  the 
auditor  and  the  conveyancers,  and  the  main  engineering  office  of 
the  Metropolitan  Water  Works.  The  engineering  department  of 
the  Sewerage  Works  has  continued  to  occupy  a  portion  of  the  rooms 
in  the  Pemberton  Building  where  the  Sewerage  Commissioners  had 
been  located  since  January  1,  1901. 

The  headquarters  of  the  Wachusett  Reservoir  and  Wachusett  Dam 
and  Aqueduct  departments  of  the  Water  Works  have  been  main- 
tained in  the  office  building  in  Clinton.  Branch  offices  of  the  Wa- 
chusett Reservoir  Department  have  been  maintained  at  the  North 
Dike  in  Clinton,  at  Sawyer's  Mills  in  Boylston  and  in  West  Boyls- 
ton,  and  a  fourth  was  established  in  May  in  the  easterly  part  of 
West  Boylston.  For  the  work  of  the  Wachusett  Dam  and  Aque- 
duct Department  a  branch  office  has  been  maintained  at  the  dam. 
The  main  office  of  the  Weston  Aqueduct  Department  has  remained 
in  Saxonville,  and  branch  offices  have  been  located  in  Framingham 
Centre,  Wayland  and  Weston.  Headquarters  of  the  Distribution 
and  Sudbury  departments  have  been  maintained  in  Boston.  For 
the  Sudbury  Department  a  branch  office  has  been  maintained  at 
South  Framingham.  The  headquarters  for  the  maintenance  depart- 
ment of  the  Water  Works  in  the  northern  part  of  the  District  have 
been  in  buildings  recently  erected  in  the  Glen  wood  Pipe  Yard  in 
Medford,  where  there  are  offices,  shops,  store  rooms  and  stables. 
The  maintenance  force  for  the  southern  portion  of  the  District  is 
located  in  buildings  at  the  Chestnut  Hill  Reservoir. 

There  are  also  maintained,  in  connection  with  the  Water  Works, 
the  Chestnut  Hill  high-service  and  low-service  pumping  stations ; 
the  Spot  Pond,  Arlington  and  West  Roxbury  pumping  stations  ;  the 
Clinton  sewerage  pumping  station  at  Clinton ;  the  Mystic  pumping 
station  at  Medford,  not  now  operated ;  as  well  as  the  gate-houses  at 
the  several  reservoirs,  dwellings  for  attendants,  and  various  other 
buildings  for  operating  purposes. 

There  have  been  maintained,  in  connection  with  the  construction 
of  the  Sewerage  Works,  branch  engineering  offices  at  Forest  Hills, 
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East  Milton,  Hyde  Park,  Hough's  Neck  and  Melrose.  In  addition 
to  the  above,  twenty-two  portable  booths  have  been  in  use  along  the 
line  of  the  work.  For  the  operation  of  the  works  there  have  been 
maintained  the  Deer  Island,  Charlestown,  East  Boston,  Alewife 
Brook  and  Quincy  pumping  stations. 

(3)  Conveyancing. 

The  conveyancers  of  the  Water  Board  had  charge  of  the  examina- 
tion of  titles  and  the  preparation  of  deeds,  instruments  and  other 
papera  required  in  the  acquisition  of  real  estate,  a  work  which, 
previous  to  the  consolidation  of  the  two  Boards,  was  performed  for 
the  Sewerage  Commission  by  attorneys  appointed  by  the  Attorney- 
General.  Since  the  consolidation  the  former  conveyancers  have 
performed  the  entire  work. 

Considerable  increase  in  the  work  of  conveyancing  has  been  made 
by  the  addition  of  the  titles  connected  with  the  real  estate  acquired 
for  the  high-level  sewer  and  the  lands  which  are  embraced  in  the 
line  of  the  Weston  Aqueduct. 

Titles  have  been  completed  and  the  necessary  papers  drafted  in 
133  cases  of  settlement.  Of  these  settlements,  106  were  on  account 
of  the  Water  Works  and  27  on  account  of  the  Sewerage  Works. 
In  the  larger  part  of  the  Worcester  County  cases  the  preliminary 
examination  of  titles  had  been  made,  and  it  was  necessary  only  to 
revise  the  titles  to  date,  and  to  draft  and  obtain  the  necessary  deeds 
and  other  instruments  attending  the  settlement.  The  lands  acquired 
along  the  line  of  the  Weston  Aqueduct  were  mostly  in  the  county 
of  Middlesex,  and  new  examination  of  titles  had  to  be  made ;  and 
the  same  was  the  case  with  the  sewerage  titles,  which  were  princi- 
pally in  the  counties  of  Suffolk  and  Norfolk. 

The  conveyancers  have  also  been  called  upon  to  prepare  20  instru- 
ments of  taking,  — 15  for  the  Water  Works  and  5  for  the  Sewerage 
Works,  by  which  were  acquired  146  estates. 

One  road  location  and  two  discontinuances  of  4  roads  and  parts 
of  8  other  roads  were  drafted  for  the  Water  Works. 

There  were  pending  on  January  1,  1902,  43  cases  in  process  of 
settlement.  In  about  one-half  of  these  the  papers  had  been  pre- 
pared and  sent  out  for  execution,  but  for  various  reasons  there  was 
some  delay  in  returning  them ;  in  other  eases  delay  was  occasioned 
by  the  absence  of  parties,  probate  proceedings  and  the  defects  of 
titles ;   and  an  unusual  number  of  settlements  was  effected  in  the 
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month  of  December.  The  total  number  of  settlements  on  account 
of  the  Water  Works  was  133,  as  against  116  made  in  the  preceding 
year.  For  the  Sewerage  Works  7  settlements  were  effected  before 
the  consolidation,  and  31  have  been  effected  since  the  consolidation 
of  the  two  Boards. 

A  detailed  statement  of  the  various  takings  and  settlements  is 
given  hereafter. 

The  conveyancers  have  been  called  upon  to  do  a  considerable 
amount  of  work  for  the  Attorney-General  in  cases  for  which  peti- 
tions or  suits  for  damages  have  been  brought. 

II.     WATER  WORKS  — CONSTRUCTION. 

(1)  Wachusett  Dam  and  Resebvoib. 

i(a)   Wachusett  Dam. 

Prior  to  the  beginning  of  the  year,  but  little"  actual  work  had  been 
accomplished  under  the  contract  for  the  building  of  the  Wachusett 
Dam,  which  was  executed  on  October  1,  1900.  Considerable  prog- 
ress had  then  been  made  in  the  erection  of  the  air-compressor  plant, 
in  the  building  of  cableways,  and  in  the  installation  of  other  portions 
of  the  plant  for  carrying  on  the  necessary  work  of  excavation.  The 
compressor  plant  was  completed  early  in  the  year,  and  the  work  of 
excavation  was  vigorously  carried  on.  In  the  meantime,  great 
progress  had  been  made  in  opening  up  the  quarry  and  the  taking 
out  of  stone  to  be  used  in  the  construction  of  the  dam.  Excavation 
for  the  bed  of  the  structure  had  been  so  nearly  completed  that  a  be- 
ginning of  masonry  work  was  made  by  the  laying  of  the  first  stone 
on  June  5 ;  and,  though  considerable  other  excavation  was  made 
after  that  date,  the  laying  of  the  stones  which  are  to  constitute  the 
dam  has  been  continuously  carried  on,  so  that  at  the  end  of  the 
year,  in  addition  to  the  installation  of  a  complete  plant  for  the  work, 
masonry  to  an  extent  of  more  than  28,000  cubic  yards  has  been  laid, 
and  for  a  considerable  extent  of  surface  this  had  reached  a  height  of 
more  than  40  feet  above  the  rock  bed. 

The  progress  justifies  the  expectation  that,  in  accordance  with  the 
contract,  the  dam  will  be  constructed  to  such  a  height  that,  by  the 
spring  of  1903,  considerable  water  can  be  stored  behind  it.  No- 
vember 15,  1904,  is  the  date  fixed  for  the  entire  completion  of  the 
contract. 
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The  contract  price  for  the  erection  of  the  dam,  according  to  the 
quantities  estimated,  was  $1,603,635.00.  Work  has  already  been 
accomplished  to  an  amount  of  $190,218.24. 

(b)    Wdchusett  Reaervoir. 

The  work  of  removing  the  soil  from  the  bottom  of  the  Wachusett 
Reservoir  has  rapidly  progressed  during  the  year.  Of  the  total 
amount  of  soil  to  be  removed,  estimated  at  6,900,000  cubic  yards 
from  4,200  acres,  3,588,648  cubic  yards,  or  52  per  cent,  of  the 
whole,  had  been  removed  on  December  31,  1901,  and  2,116  acres 
had  been  stripped.  During  the  year  1901,  1,309,925  cubic  yards 
were  removed  and  1,358  acres  were  stripped.  The  removal  of  more 
than  one-half  of  the  remainder  of  the  soil  is  provided  for  under 
existing  contracts.  Nearly  all  of  the  soil  so  removed  has  been  used 
in  the  construction  of  the  North  Dike,  the  small  amounts  of  167,389 
cubic  yards  having  been  taken  for  road  embankments  and  2,420 
cubic  yards  for  shallow-flowage  areas.  The  soil  is  loaded  into  cars, 
either  directly  or  after  carriage  in  dump  carts,  and  hauled  by  loco- 
motives or  up  inclines  to  the  dike. 

The  larger  part  of  the  area  which  has  been  stripped  during  the 
year  is  in  the  town  of  Boylston,  but  the  stripping  has  proceeded  so 
far  as  to  take  in  a  small  portion  of  the  easterly  pait  of  the  town  of 
West  Boylston.  Small  areas  in  the  town  of  Clinton  have  also  been 
stripped  during  the  year. 

At  the  North  Dike  the  secondary  cut-off  trench  has  been  com- 
pleted, and  the  main  cut-off  trench,  which  had  been  excavated  and 
partially  filled,  has  been  substantially  completed.  About  two-thirds 
of  the  entire  amount  of  soil  filling  required  for  the  construction  of 
the  North  Dike  has  been  deposited,  and  a  considerable  portion  of 
the  embankment  has  been  completed  on  the  water  side  of  the  dike, 
ready  for  the  slope  paving. 

During  the  year,  in  West  Boylston,  2  mills,  1  hotel,  1  hall,  53 
dwellings  and  14  bams  have  been  torn  down,  removed  or  destroyed, 
making  a  total  of  150  buildings  which  have  so  far  been  disposed  of. 
Considerable  work  has  been  required  for  the  repairing  of  buildings 
which  are  retained,  and  which  are,  in  general,  rented  to  people  em- 
ployed upon  the  work. 
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(c)  Locatioriy  Oonstructton  and  Diacontirvaance  of  Roads. 

The  location  of  a  new  road  to  be  built  across  the  reservoir  in 
West  Boylston,  connecting  Sterling  and  Lancaster  streets,  on  the 
northerly  side  of  the  reservoir,  with  Worcester  Street,  on  the  south- 
erly side,  has  been  determined,  and  the  location  has  been  agreed  to 
by  the  County  Commissioners. 

During  the  year  discontinuances  have  been  made  of  12  public  ways, 
or  parts  of  ways,  in  the  towns  of  Boylston  and  West  Boylston. 

It  has  been  necessary  to  lieep  several  of  the  roads,  discontinued 
in  this  or  preceding  years,  in  condition  for  travel,  for  the  purposes 
of  the  Board  and  of  contractors,  and  considerable  repairs  have  been 
required.  Much  work  has  also  been  done  in  the  making  of  surveys 
for  the  relocation  of  roads  at  the  upper  end  of  the  reservoir,  which 
are  to  take  the  place  of  those  hereafter  to  be  discontinued. 

The  following  is  a  list  of  roads,  with  dates  of  discontinuance, 
which  have  been  discontinued  in  the  year  1901,  on  account  of  the 
work  of  construction  in  the  Wachusett  Reservoir :  — 


LOCATION. 


Description. 


Dale  of 
DlaeontiniiBOce. 


BoylatoD, 
Boyleton, 


BoyletoD, 


Boylston, 


... 


•       •       I 


West    Boylston    and 
Boylston. 

Boylston    and    West 
Boylston. 

Boylston, 


Boylston    and    West 
Boylston. 

West  Boylston,    . 


Boylston, 


•  • 


West    Boylston    and 
Boylston. 


Boylston, 


•       •       * 


Tbat  part  of  the  River  Road  between  the  southerly  end 
of  tne  part  discontinued  December  80,  1809,  and  the 
new  highway  from  Boylston  to  Clinton. 

That  part  of  the  old  road  from  8awyer*s  Mills  to  West 
Berlin  leading  easterly  from  the  southerly  end  of  that 
part  of  the  River  Road  discontinued  December  80, 
181)9,  to  the  new  highway  from  Boylston  to  Clinton. 

Road  leadiuff  southerly  from  the  old  road  from  Sawyer's 
Mills  to  West  Berlin  to  the  road  from  Sawyer's  Mills 
to  Berlin. 

That  part  of  the  road  from  Sawyer's  Mills  to  Berlin  be- 
tween the  River  Road  and  tne  new  highway  from 
Boylston  to  Clinton. 

That  part  of  Kast  Main  Street  and  its  continuation  in 
Boylston  and  the  Soar  Bridge  Road  between  Beaman 
Street  and  land  of  Lyman  P.  Kendall. 

Part  of  the  road  from  Sterling  to  Boylston  Centre  lead- 
ing southerly  from  Bruce  Street  to  Sear  Bridge  Road. 

That  part  of  the  road  from  West  Bovlston  to  Clinton  be- 
tween  the  continuation  of  Bast  Main  Street  in  Boylston 
and  the  road  to  Sterling. 

That  part  of  the  Dover  Road  between  the  easterly  line  of 
the  new  Shrewsbury  Road  and  land  of  Lyman  P.  Ken- 
dall. 

The  short  curved  road  between  Temple  Street  and  the 
Dover  Road. 

Road  running  northeasterly  from  the  Dover  Road  to  Sear 
Bridge. 

Temple  Street  in  West  Boylston  and  the  continuation 
thereof  called  the  Sand  Hill  Road  in  Boylston  to  land  of 
John  N.  Flagg. 

A  short  curved  road  leading  easterly  from  the  new 
Shrewsbury  Road  to  the  Sand  Hill  Road. 


June  1, 1901. 
June  1, 1901. 

June  1, 1901. 

June  1, 1901. 

June  1, 1901. 

June  1, 1901. 
June  1, 1901. 

June  1, 1901. 

June  1, 1901. 
June  1, 1901. 
Jnne  1, 1901. 

June  1, 1901. 
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(d)  Relocation  of  the  Central  Massachusetts  Railroad. 

As  the  result  of  conferences  which  have  been  had  during  the  year 
with  the  authorities  of  the  'Boston  &  Maine  Railroad,  formerly 
the  lessee,  now  the  owner,  of  the  Central  Massachusetts  Railroad, 
additional  surreys  have  been  made  for  the  purpose  of  determin- 
ing upon  the  relocation  of  the  railroad  around  the  basin.  No 
definite  arrangement  has  been  reached,  but  it  is  expected  that  an 
agreement  between  the  Board  and  the  railroad  company  will  early 
in  the  year  be  effected,  and  that  the  construction  of  the  new  portion 
of  the  raih'oad  will  be  begun.  Great  speed  will  be  required  in 
order  to  complete  the  work  by  the  time  when  it  will  become  neces- 
sary to  abandon  the  old  road-bed  for  the  beginning  of  the  filling  of 

the  reservoir. 

(e)    Clinton  Catholic  Cemetery. 

The  work  of  the  removal  of  the  bodies  from  the  St.  John's  Catholic 
Cemetery  in  Clinton,  which  was  included  within  the  limits  of  the 
proposed  resei^voir,  to  the  new  cemetery  in  the  town  of  Lancaster, 
had  been  substantially  completed  in  the  year  1900.  In  the  progress 
of  the  more  extensive  excavations  which  were  made  a  few  additional 
bodies  were  found,  and  were  removed  by  the  representatives  of  the 
Cemetery  Association.  The  total  number  of  bodies  removed  was 
3,872. 

There  is  a  balance  due,  under  the  tripartite  agreement  made  be- 
tween the  Board,  the  Roman  Catholic  Bishop  of  Springfield  and  the 
St.  John's  Catholic  Cemetery  Association.  The  Board  has  been 
ready  for  the  final  settlement  and  to  pay  the  balance  due  under  the 
agreement,  and  to  convey  the  lands  held  by  it  and  included  within 
the  new  cemetery  lot  to  the  St.  John's  Catholic  Cemetery  Associa- 
tion, as  called  for,  on  the  receipt  of  a  deed  of  the  old  cemetery  lot, 
and  a  release  of  all  claims  and  damages  as  provided. 

(/)  Sanitary  Inspection  of  Watershed. 

The  watershed  of  the  South  Branch  of  the  Nashua  River  above 
Clinton  has  been  divided  into  districts,  according  to  the  natural 
drainage  line  of  the  brooks,  and  a  careful  inspection  has  been  made 
of  each  of  these  districts  as  to  the  sources  of  pollution,  and  many 
cases  of  pollution  arising  jfrom  defective  house  drainage  and  other 
causes  have  been  remedied.  A  constant  examination  and  inspection 
of  the  camps  of  the  laborers  and  of  other  buildings  within  the  basin 
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have  been  made  by  the  medical  inspector.  Dr.  J.  J.  Goodwin  of 
Clinton.  The  general  health  of  the  people  residing  on  the  water- 
shed and  of  the  laborers  who  have  been  employed  within  the  site  of 
the  reservoir  has  been  good.  Few  caC&es  of  contagious  diseases  have 
occurred. 

(2)  Improvement  op  Lake  Cochituate. 

The  Board  was  required,  by  chapter  509  of  the  Acts  of  the  year 
1901,  which  was  approved  on  June  14,  1901,  to  cause  those  por- 
tions of  Lake  Cochituate  which  had  formerly  been  Snake  Brook 
Meadow  and  Pegan  Brook  Meadow  to  be  cleaned  and  excavated  to 
a  level  of  3  feet  above  the  bottom  of  the  aqueduct  issuing  from  the 
lake,  and  the  banks  of  the  meadows  to  be  improved  so  that  the  mud 
deposits  should  not  be  exposed  at  low  stages  of  the  water.  The  Act, 
however,  provided  that  the  amount  to  be  expended  should  not  exceed 
$100,000,  and  that,  if  the  Board  should  find  it  impossible  to  ex- 
cavate the  meadows  to  the  depths  specified  and  to  carry  out  the  other 
provisions  of  the  Act  for  that  sum,  then  the  Board  should  accom- 
plish as  much  work  as  could  reasonably  be  done  for  the  said  sum  of 
$100,000.  It  was  further  required  that  the  work  should  be  per- 
formed within  two  years  from  the  passage  of  the  Act. 

The  Act  called  for  an  excavation  of  the  meadows  to  a  level  of 
practically  10  feet  below  high  water.  The  area  included  in  these 
meadows  had  formerly  been  comparatively  dry,  but  by  the  raising 
of  the  water  of  the  lake  many  years  ago  they  were  covered  with 
water  to  a  depth  of  about  6  feet  when  the  lake  was  full.  Conse- 
quently, when  the  water  of  the  lake  was  drawn  down  in  periods  of 
drought  or  large  consumption,  the  mud  surfaces  were  exposed  and 
odors  arose  from  the  exposure  of  the  mud. 

The  engineers  of  the  Board  had  proposed  to  remedy  the  existing 
troubles  by  the  maintenance  of  dams  at  the  outlet  of  the  meadows 
during  the  periods  when  the  lake  was  drawn  down,  and  had  been  of 
the  opinion  that  the  offensive  conditions  could  be  overcome  by  the 
expenditure  of  a  comparatively  small  amount  of  money. 

Pi-eparations  were  begun  immediately  after  the  passage  of  the  Act 
for  the  speedy  prosecution  of  the  work  in  accordance  with  its  re- 
quirements. The  work  was  rendered  more  difficult  on  account  of 
the  necessity  which  exists  to  husband  all  the  resources  of  the  water 
supply  until  the  completion  of  the  Weston  Aqueduct,  and  from  the 
fact  that  the  work  could  only  be  effectively  carried  on  during  the 
period  when  the  water  of  the  lake  was  drawn  down  for  the  purposes 
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of  coDsumption.  It  is  also  especially  difficult,  during  the  prosecu- 
tion of  the  work,  to  make  proper  provisions  to  prevent  the  pollution 
of  the  water  supply. 

The  large  rainfall  of  the  summer  prevented  early  active  operations 
upon  both  areas,  and  it  was  determined  to  complete  during  the  season 
only  the  improvement  of  the  Snake  Brook  Meadow,  the  smaller  one, 
and  to  confine  the  work  upon  the  Pegan  Brook  Meadow  to  such 
preliminary  operations  as  could  be  carried  out  during  the  year. 

(a)  Snake  Brook  Meadow. 

A  dam  was  erected  by  day  labor  at  the  outlet  of  the  Snake  Brook 
Meadow  in  the  latter  part  of  August,  so  as  to  separate  the  meadow 
from  the  main  body  of  water  in  the  lake ;  Snake  Brook  was  diverted, 
at  a  point  above  the  meadow,  from  its  natural  course,  so  as  to  flow 
away  from  the  lake ;  and  the  water  pumped  from  the  meadow  was 
also  diverted  from  the  lake.  A  contract  was  made  for  the  excava- 
tion of  the  mud  and  for  the  gravelling  of  the  embankment  about  the 
shores.  In  the  prosecution  of  the  work  a  sandy  bottom  was  found 
in  places  at  a  somewhat  higher  level  than  that  of  the  depth  proposed 
to  be  reached ;  otherwise  the  mud  was  excavated  to  a  level  only  9 
feet  below  high- water  mark,  as  it  was  estimated  that  it  would  be 
impossible  to  carry  the  excavation  to  the  depth  proposed  by  the  Act 
within  the  limit  of  money  authorized.  The  improvement  had  been 
substantially  completed  at  the  end  of  the  year,  and  little  remains  to 
be  done  except  the  gravelling  of  the  embankments  and  finishing  of 
the  surface  alongside. 

(b)  Pegan  Brook  Meadow. 

It  is  proposed  to  make  the  improvement  of  the  Pegan  Brook 
Meadow  by  the  excavation  of  the  mud  and  the  disposal  of  the  material 
in  embankments  along  the  shores,  which  are  to  be  faced  with  gravel, 
in  a  manner  similar  to  that  carried  out  in  the  Snake  Brook  Meadow. 
Much  preliminary  work  has  been  accomplished,  so  as  to  carry  on  the 
work  as  speedily  as  possible.  A  temporary  dam  has  been  built,  with 
a  sluiceway,  in  order  to  separate  the  meadow  from  the  lake.  Pumps 
have  been  put  in  place  and  in  operation,  and  the  digging  of  a  drain- 
age ditch  through  the  middle  of  the  meadow  has  been  begun.  It  is 
expected  that  the  improvement  can  be  substantially  accomplished 
during  the  coming  year  and  the  following  spring,  within  the  time 
limited  by  the  Act. 
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(3)  Chestnut  Hill  and  Spot  Pond  Pumping  Stations. 

The  low-service  pumping  station  at  Chestnut  Hill  and  the  high- 
service  pumping  station  at  Spot  Pond  were  both  finally  completed 
early  in  the  year,  and  the  grounds  about  them  were  put  in  order. 
The  three  new  engines  at  the  Chestnut  Hill  station  and  the  one  new 
engine  at  Spot  Pond,  which  had  been  previously  put  in  operation, 
received  their  final  finishing  and  were  accepted  after  the  making  of 
the  ofiScial  tests  required. 

The  expenditures  on  account  of  the  Chestnut  Hill  low- service 
pumping  station,  exclusive  of  those  for  engineering,  have  been,  for 
building  and  appurtenances,  $223,613.22 ;  for  engines,  boilers  and 
their  connections,  $195,399.03,  —  a  total  of  $419,012.25. 

The  expenditures  on  account  of  the  Spot  Pond  pumping  station 
have  in  like  manner  been  for  building  and  appurtenances,  $129,- 
811.79  ;  for  engines,  boilers  and  their  connections,  $137,846.45,  — 
a  total  of  $267,658.24. 

(4)  Forbes  Hill  Reservoir  and  Standpipe  at  Quincy. 

The  reservoir  at  Forbes  Hill  in  Quincy,  which  was  in  process  of 
construction  at  the  date  of  the  last  report,  has  been  finished  and  put 
into  service.  The  granolithic  walks  around  it  have  been  laid,  and 
the  surfacing  and  seeding  of  the  embankments  have  been  accom- 
plished. This  reservoir  is  in  the  form  of  a  rectangle,  about  340  feet 
long  and  160  feet  wide  at  the  high-water  line,  with  sloping  sides, 
both  bottom  and  sides  being  covered  with  concrete.  The  area  of 
water  surface  is  1.23  acres,  the  depth  of  the  water  when  full  is  17 
feet,  and  it  has  a  capacity  exceeding  5,000,000  gallons. 

The  steel  standpipe  erected  in  connection  with  the  reservoir  was 
finisljed  in  the  year  1900,  and  the  construction  of  a  masonry  tower 
encircling  the  standpipe  was  begun  during  the  current  year,  but, 
owing  to  delay  in  obtaining  necessary  granite,  its  completion  has 
been  delayed,  but  it  will  be  finished  early  in  the  coming  year. 
When  completed,  the  tower  will  be  provided  with  an  observation 
roof  to  be  reached  by  a  spiral  staircase.  The  tower  will  be  46  feet 
in  diameter  at  the  base  and  75  feet  high ;  and  its  roof,  which  will, 
in  accordance  with  the  agreement  made  with  the  city  of  Quincy,  be 
open  to  visitors,  will  command  a  view  of  the  country  for  many  miles 
around. 


:*V'* 
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(5)  Stoneham  Pipe  Lines  and  Bear  Hill  Reservoir. 

The  agreement  made  with  the  town  of  Stoneham,  upon  its  admis- 
sion into  the  District,  required  the  laying  of  pipe  lines  in  order  to 
make  connection  with  the  water  system  of  the  town ;  and  also  the 
building  of  a  reservoir  on  Bear  Hill  in  the  Middlesex  Fells,  in  order 
to  furnish  water  at  a  greater  pressure  for  the  town  than  would  be 
supplied  by  the  Fells  Reservoir.  Accordingly,  a  pipe  has  been 
laid  from  the  Spot  Pond  pumping  station  around  the  northeasterly 
end  of  Spot  Pond  to  the  junction  of  Main  and  South  streets  in 
Stoneham,  and  thence  one  branch  laid  to  the  Bear  Hill  Reservoir 
and  another  to  Stoneham  Square  to  a  connection  with  the  main  pipe 
of  the  town.  The  entire  length  of  pipe  line  laid  was  12,216  feet. 
The  line  to  Stoneham  Square  was  completed  and  the  town  of  Stone- 
ham supplied  with  water  on  October  21. 

The  building  of  the  reservoir  near  the  summit  of  Bear  Hill  was 
begun  and  brought  nearly  to  completion  during  the  year.  This 
reservoir  is  built  across  a  depression  in  the  rocky  ridge  forming  the 
hill  at  a  height  137  feet  above  the  surface  of  Spot  Pond.  All  of  the 
earth,  beside  considerable  rock,  was  excavated  from  the  area  en- 
closed, and  the  reservoir  has  a  capacity  to  hold  2,000,000  gallons 
of  water.  Connection  was  made  with  the  pipe  line  fi'om  Spot  Pond, 
and  the  work  was  so  far  advanced  at  the  end  of  the  year  that  the 
reservoir  was  partly  filled  with  water. 

(6)  Weston  Aqueduct  and  Reservoir. 

The  surveys  and  other  preliminary  work  had  been  begun  at  the 
end  of  the  preceding  year,  and  had   so  far  advanced  in  the  early 
spring  of  this  year  that  it  was  possible  to  determine  the  final  location 
and  design  of  the  aqueduct.     The  aqueduct  extends  from  the  Sud- 
bury Dam  in  Southborough  through  portions  of  Framingham,  Way- 
land  and  Weston,  a  distance  of  13.44  miles.     Of  this  distance,  9.14 
miles  will  be  of  covered  masonry,  built  in  open  trench,  2.30  miles 
in  five  different  tunnels,  1.02  miles  in  open  channel  and  reservoir, 
and  the  remainder  in  pipe  lines,  to  connect  at  the  beginning  with  the 
Sudbury  Reservoir,  and  steel  siphon  pipes  across  the  valleys  of  the 
Sudbury  River  and  of  Happy  Hollow  in  Wayland.     The  aqueduct 
will  in  genei-al  be  of  horse-shoe  form,  like  that  of  the  Wachusett 
Aqueduct,  and  will  have  a  capacity  of  300,000,000  gallons  daily. 
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List  of  Takings  for  Metropolitan  Water  Works  from  January  i,  1901  ^  to 

December  31  y  1901. 


No. 


LOCATION  AND  DB80RIPTI0N. 


Former  Owners. 


Recorded. 


Purpose  of  Taking. 


70 
71 

72 

78 
74 
76 
76 
77 
78 
79 

80 
81 


82 


88 


84 


Newton  (on  Manet  Road  and  Ward 
Street) .    Area,  6.00  acres  In  fee. 

Olinton  and  Lancaster  (High  Street 
and  Mill  Street,  respectively). 
Area,  28.20  acres  In  fee. 

Arlington  Heights  (between  Oedar 
Avenue  and  Park  Avenue).  Area, 
0.116  acre  in  fee. 

Marlborough  (on  Farm  and  Parmen> 
ter  streets).  Area,  01.67  acres  In 
fee. 

Southborough  (northeasterly  part  on 
Marlborough  boundary  line).  Area, 
29.18  aoresln  fee. 

Marlborough  (on  Southborough  and 
Northborongh  boundary  Hues). 
Area,  16.06  acres  In  fee. 

Southborough  and  Northborough 
(on  Marlborough  boundary  line). 
Area,  0.40  acre  In  fee. 

Stoneham  (Woodland  Road  and 
Pond  Street).  Area,  12.98  acres  in 
fee. 

Marlborough  (southeasterly  from 
Farm  Street).  Area,  9.8  acres  In 
fee. 

Boylston  (northeasterly  part,  south- 
westerly from  Boston  &  Maine 
Railroad,  Central  Massachusetts 
Division) .    Area,  4.27  acres  in  fee. 

Southborough  (easterly  part,  near 
the  Sudbury  Dam).  Area,  0.81 
acre  In  fee. 

Framingham,  Way  land  and  Weston 
(from  Etouthborough  line  to  Sud 
bury  River,  and  from  land  of  Wal- 
ter Reeves,  In  Wayland,  to  a  point 
a  short  distance  easterly  from 
Wellesley  Street,  in  Weston). 
Area,  182  70  acres  In  fee;  ease- 
menu  in  8.28  acres;  and  various 
rights  in  17.41  acres. 

Framingham,  Wayland  and  Weston 
(from  Sudbury  River  easterly  to 
land  of  Thomas  and  Anthony 
Irving,  and  from  land  of  Irvings 
to  land  late  of  Joseph  O.  Bullara 
ei  a/«.,in  Wayland,  and  from  land 
late  of  James  Cooper  southeast- 
erly to  Loring  Street,  In  Weston). 
Area,  79.81  acres  in  fee;  easements 
in  2.49  acres;  and  vaiious  rights 
in  12. 89  acres. 

Wayland  (on  both  sides  of  road 
from  Sazonville  to  Weston).  Area, 
6  82  acres  In  fee;  easements  in  O.IO 
acre;  and  various  rights  in  0.40 
acre. 

West  Boylston  and  Sterling  (north 
of  Oakdale  Station,  between  Pleas- 
ant Street  and  North  Main  Street, 
mostly  covered  by  waters  of  mill 
pond).    Area,  164  40  acres  in  fee. 


City  of  Newton. 

John    H.    Livingston, 
Isaac  Oilmour  ef  al. 

Town  of  ArllDgton. 


M.     Evelyn     Temple, 
Ann  B.  Golbert  et  al. 


Ann  E.  Oolbert  et  al. 


John  A.  Oilmore. 


John  A.  Oilmore. 


Elisabeth  H.  Moffltt  et 
al, 

William  Barnes. 


Alfred  O.  Larkln. 


Benjamin  H.  demons 
and  Comer  A.  Bel- 
knap. 

Comer  A.  Belknap  et 
.al. 


Charles  F.  Stone  ef  al. 


Thomas  and  Anthony 
Irving. 


West  Boylston  Manu- 
facturing Company 
et  al. 


1901. 

Mar.     6. 

Mar.     8. 


Mar.  11. 

Mar.  U. 

Mar.  13. 

Mar.  14. 

Mar.  14. 

Mar.  14. 

Mar.  10. 

April  6. 

May  18. 

May  18. 


Aug.  81. 


Aug.  81. 


Oct.      9. 


Waban  HIU  Reservoir. 


Clinton  sewerage. 


Arlington    Btaadplpe 
and  pipe  lines. 

Sudbury  Reservoir. 


Sudbury  Reaervotr. 


Wachoaett  Aqueduct. 


Wacbnsett  Aqueduct. 


Spot  Pond  improTe- 
ment. 

Sudbury  Reservoir. 


Waohusett  Reservoir. 


Weston  Aqueduct. 


Weeton  Aqneduet. 


Weston  Aqueduct. 


Weeton  Aqueduct. 


Waohusett  Reservoir. 
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Of  all  the  land  taken  or  acquired  by  the  Board  for  the  Metropoli- 
tan Water  Works  since  the  beginning  of  operations,  aside  from  the 
works  of  Boston,  Maiden,  Medford  and  Melrose,  settlements  have 
been  eiBTected  with  the  owners  of  all  but  930.063  acres. 

In  by  far  the  larger  part  of  the  cases,  purchases  of  the  territory 
had  been  made  prior  tp  the  taking,  and  the  territory  purchased,  as 
well  as  that  not  purchased,  was  embraced  in  the  takings  made. 

Settlements  under  such  purchases  and  takings  for  all  purposes  of 
the  Water  Works  have  been  effected  in  the  past  year  in  65  cases, 
and  for  an  aggregate  of  495.71  acres  with  the  buildings  thereon. 
The  sums  paid  in  these  settlements  have  amounted  to  $151,697.85. 
In  only  3  of  these  cases  have  the  settlements  been  results  of  suits 
at  law,  and  the  total  amount  paid  in  the  court  settlements  has  been 
$11,315. 57. 

Since  the  beginning  of  operations  upon  the  Metropolitan  Water 
Works  the  number  of  settlements  of  this  kind  effected  for  the  pur- 
poses of  the  Water  Works  has  amounted  to  655,  and  under  them 
the  Board  has  acquired  rights,  in  fee  or  in  easement,  in  10,875.84 
acres,  or  17  square  miles,  for  which  an  aggregate  of  $3,456,116.05 
has  been  paid.  Only  9  of  these  cases  have  been  settled  by  suits  at 
law,  and  the  total  amount  paid  under  judgments  of  the  court  has 
been  $32,753.04,  or  less  than  1  per  cent,  of  the  whole. 

These  purchases  and  takings  include  lands  taken  in  fee  with  the 
buildings  thereon,  and  water  and  other  rights  connected  therewith, 
and  lands  in  which  easements  and  other  rights  are  taken ;  but  they 
do  not  include  settlements  for  diversion  of  water,  depreciation  and 
other  damages  connected  with  lands  not  acquired,  and  in  which  no 
fee  or  easement  has  been  taken. 


Summary  of  Land  Settlements  for  Water  Works  to  December  31  ^  1901, 

For  thb  Ykab  1901. 

From  Broihriiiq  or  Work. 

LOCATION. 

Areata 
Acres. 

Mnmber  of 
bettlemenu. 

Pajments. 

Area  In 
Acree. 

Knmber  of 
Settlements. 

Payments. 

Wiaehusett  Reservoir,* 
Clinton,      . 
Boylston,    • 
West  Bojlston,  . 
Sterling,     . 
Lancaster,  . 
Holden, 

26.16 

70.69 

107.86 

100.43 

>      32 

$116,498  11 

1,184.32 
3,661.93 
1,476.96 

661.91 
69.97 

167.00 

386 

J 

$2,635,340  18 

Total,  . 

356.14 

32 

$116,493  11 

7,122.09 

336 

$2,535,340  18 

*  iDolading  paymenta  on  aoooant  of  Si.  John's  Catbolio  Oemetery. 
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Summary  of  Land  SetUemerUs  for  Water  Works  to  December  31, 1901  — 

Concluded. 


LOCATION. 


Waehuutt  Aqueehtct 
Berlin, 
BojlBton,    . 
Northborongh, 
Sonthborooffb, 
Msrlborongh, 
ClintoD, 

Total,  . 


StuUnay  Rstervoir.* 
Sonthborongb,   . 
Msrlboroagb, 

Total,  . 


Improving  Sudbuiy 
WaUrthed 
Northboroagh, 
Sonthboronffh, 
Westboroagb, 
Ashland,     . 
Marlborongh, 

Total,  . 


Clinton  Seteeroffe 
System. 
Clinton, 
Lancaster,  . 

Total,  . 


Wetton  Aqueduct, 
Weston, 

Framlngham,     . 
Wayland,   . 

Total,  . 


Distribution  System. 
Boston, 
Brookllne, 
Arlington, 
Maiden, 
Medford, 
I^ewton, 
Qnincv, 
Stonenam, 

Total,  . 

Aggregates, 


Fob  mi  Tbab  1901. 


Area  Id 
Aora. 


.96 


.95 


12.49 
1.00 


13.49 


.64 
.62 


1.16 


78.71 

44.35 

1.60 


124.66 


.31 


Nmnber  of 
SettlMnenU. 


>         1 


I 


I  * 


1 


} 


.31 

495.71 


10 


10 


16 


16 


2 
66 


PajrmentB. 


$600  00 


$500  00 


S758  00 


$758  00. 


$2,640  00 


$2,540  00 


$30,406  74 


$30,406  74 


$1,000  00 


$1,000  00 
$161,697  86 


From  BBamsiHO  of  Wobk. 


Area  la      Number  of 
Acres.      Settlements. 


46.61 
.38 
82.66 
77.31 
60.62 
13.61 


270.89 


1,905.68 
760.98 


2,746.66 


127.01 
2.66 

202.48 
.63 
.74 


333.52 


4.66 
81.73 


86.88 


222.07 

62.35 

1.60 


286.02 


.70 

.06 
1.80 

.16 
2.39 

.06 

6.23 

19.99 


30.38 
10,876.84 


t 


} 


61 


61 


160 


160 


82 


32 


30 


,30 


23 


28 


24 


24 
666 


*  Inolading  settlemeDts  made  by  city  of  Boeton. 


Payments. 


$69,212  40 


$69,212  4<> 


$668,318  75 


$658,318  lb 


$11,699  10 


$11,699  10 


$20,501  60 


$20,501  50 


$68,060  24 


$68,060  24 


$102,983  88 


$102,983  88 
$8,456,116  06 
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(10)  Claims  and  Settlements  for  Loss  of  Business. 

Additional  claims  for  injury  to  business  by  the  carrying  out  of  the 
Metropolitan  Water  Act  in  the  towns  of  West  Boylston  and  Boyls- 
ton,  and  in  a  portion  of  the  town  of  Sterling,  have  been  filed  during 
the  year  ending  December  31,  1901,  to  the  number  of  28.  Settle- 
ments of  such  claims  have  been  efl'ected  during  the  year  in  48  cases, 
under  which  the  sum  of  $10,337  has  been  paid.  The  total  number 
of  claims  of  this  class  settled  has  been  207,  in  which  a  total  sum  of 
$52,267  has  been  paid.  Claims  to  the  number  of  15  have  been  dis- 
allowed during  the  year,  but  the  votes  disallowing  2  of  the  claims 
were  reconsidered,  and  settlements  thereon  efiected. 

Chapter  505  of  the  Acts  of  the  year  1901  provided  that  any  per- 
son living  within  the  part  of  the  town  of  Clinton  within  the  limits 
of  the  proposed  reservoir  should  be  allowed  damages  for  loss  of  or 
injury  to  business,  and  under  this  act  2  additional  claims  have  been 
filed. 

(11)  Claims  and  Settlements  for  Loss  of  Employment. 

During  the  year  ending  December  31,  1901,  236  claims  for  dam- 
ages for  loss  of  employment  by  residents  of  West  Boylston  have  been 
filed.  Settlements  have  been  made  in  169  cases,  the  amount  paid 
being  $34,438.50.  During  the  year  70  claims  have  been  disallowed, 
and  votes  previously  passed  disallowing  4  claims  were  afterwards 
reconsidered,  and  settlements  thereon  have  been  made.  The  whole 
number  of  claims  filed  up  to  December  31,  1901,  has  been  550 ;  the 
total  number  of  settlements  effected  has  been  452,  and  the  total 
amount  paid  on  account  of  these  claims  has  been  $82,171.41. 

(12)   Claims   and   Settlements  for  Depreciation   of  Real 

Estate. 

Settlements  of  claims  for  injury  to  real  estate  in  the  town  of  West 
Boylston,  and  in  portions  of  the  towns  of  Boylston,  Clinton  and 
Sterling,  have  been  effected  in  42  cases,  and  the  sum  of  $16,785  has 
been  paid.     The  total  number  of  claims  of  this  class  settled  to  De- 
cember 31,  1901,  has  been  83,  and  the  total  amount  paid  thereoa 
has  been  $39,520.     In  all  the  remaining  cases  in  West  Boylston,  in 
which  application  has  been  made  for  damages  by  owners  of  such  real 
estate,  offers  of  settlement  have  been  made  by  the  Board. 
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(13)  Claims  of  the  Cities  of  Boston,  Malden,  Medford  and 

Melrose. 

Settlement  had  been  eiBTected  with  the  city  of  Boston  at  the  time 
of  the  last  report,  by  which  the  entire  damages  on  account  of  the 
taking,  on  January  1,  1898,  of  the  sources  of  water  supply  and 
other  property  of  that  city,  were  fixed  at  $12,531,000,  payable 
as  of  November  1,  1900.  Of  this  sum,  $5,000,000  had  been  pre- 
viously paid  on  account,  leaving  due  to  the  city  of  Boston  the  sum 
of  $7,531,000,  with  interest  from  November  1,  1900,  at  the  rate  of 
^V2  P^r  cent,  per  annum.  By  the  passage  of  chapter  453  of  the 
Acts  of  the  year  1901,  pro\dding  for  an  additional  Metropolitan 
Water  Loan,  the  Treasurer  of  the  Commonwealth  was  enabled  to 
make  a  final  settlement  of  the  judgment  made  in  favor  of  the  city. 
Payments  were  made  to  the  city  of  Boston  of  a  total  additional  sum 
of  $7,768,948.80,  which  included  interest  to  the  amount  of  $237,- 
925.16  and  costs  of  suit  $23.64,  the  final  payment  being  made  on 
October  29,  1901. 

Some  negotiations  have  been  had  with  the  authorities  of  Maiden, 
Medford  and  Melrose,  with  a  view  to  the  settlement  of  the  claims  of 
these  cities  on  account  of  the  taking  of  Spot  Pond  and  adjoining 
lands,  with  the  pumping  stations  thereon.  Offers  have  been  made 
to  these  cities,  but  no  settlements  have  yet  been  effected,  although 
the  sum  of  $25,000  has  been  paid  to  the  city  of  Maiden  on  account. 

III.     WATER   WORKS  — MAINTENANCE. 

(1)  Operation  of  Works. 

All  the  cities  and  towns  included  in  the  Metropolitan  Water  Dis- 
trict were  supplied  with  water  from  the  Metropolitan  Works  in  the 
year  1901,  except  Newton  and  Hyde  Park.  The  cities  and  towns 
supplied  were  Boston,  Chelsea,  Everett,  Maiden,  Medford,  Melrose, 
Quincy,  Somerville,  Arlington,  Belmont,  Nahant,  Revere,  Stone- 
ham,  Swampscott,  Watertown  and  Winthrop.  Newton  and  Hyde 
Park  have  as  yet  received  no  water  from  the  Metropolitan  System, 
as  their  own  works  have  been  adequate  for  their  supply.  The  town 
of  Stoneham,  which  was  admitted  into  the  District  during  the  year, 
was  supplied  with  water  from  the  Wakefield  Water  Company  until 
October  21,  after  which  date  it  was  supplied  from  the  Metropolitan 
Works.     The  Wakefield  Water  Company  supplied  to  Stoneham  a 
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total  of  193,400,000  gallons.  The  city  of  Medford  supplied  from 
local  sources  21,200,000  gallons.  All  the  rest  of  the  water  supplied 
during  the  year,  amounting  to  36,830,240,000  gallons,  was  fur- 
nished from  the  Metropolitan  Water  Works. 

(2)  Storage  Reservoirs. 

There  are  nine  completed  storage  reservoirs  having  capacities  as 
follows :  — 


NAME. 

9 

Capacity  In 
Gallons. 

Lake  Cochituate,  inoludlDg  Dudley  Pond, 
Sudbury  Reservoir,     .... 
Framingham  Reservoir  No.  1,    . 
Framingham  Reservoir  No.  2,    . 
Framinffham  Reservoir  No.  3,    . 

Ashland  Reservoir, 

Hopkinton  Reservoir, 

Whitehall  Reservoir,  .... 
Farm  Pond, 

2,242,400,000 

7,268,600,000 

287,600,000 

629,900,000 

1,188,600,000 

1,416,400,000 

1,620,900,000 

1,266,900,000 

167,600,000 

Total, 

• 

1 

• 

■        ■ 

16,868,600,000 

The  Wachusett  Reservoir  when  completed  will  have  a  <3apacity  of 
63,068,000,000  gallons. 

At  the  beginning  of  the  year  the  storage  reservoirs  contained  bat 
slightly  more  than  one-half  of  their  total  capacity,  and  the  amount 
of  water  decreased  until  March  4,  when  the  reservoirs  contained  but 
about  two-fifths  of  their  total  capacity.  The  rains  of  the  succeeding 
three  months  caused  a  rapid  filling  of  the  reservoirs,  and  at  no  time 
later  in  the  year  were  they  seriously  drawn  down. 

The  various  sources  of  supply  furnished  to  the  District  an  average 
of  about  105,000,000  gallons  per  day.  An  average  of  64,299,000 
gallons  per  day  was  drawn  fi*om  the  Wachusett  Reservoir  through 
the  Wachusett  Aqueduct  into  the  Sudbury  Reservoir.  There  was 
drawn  from  the  Sudbury  Reservoir  and  Framingham  Reservoir  No. 
3  an  average  of  84,930,000  gallons  per  day.     An  average  of  5,398,- 

000  gallons  per  day  was  drawn  from  Framingham  reservoirs  Nos. 

1  and  2 ;  an  average  of  1,489,000  gallons  per  day  was  turned  into 
Lake  Cochituate,  and  the  remainder  conveyed  by  the  Sudbury 
Aqueduct  into  the  District.  An  average  of  14,890,000  gallons  per 
day  was  drawn  from  Lake  Cochituate  and  conveyed  to  the  District 
through  the  Cochituate  Aqueduct. 
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(3)  Distributing  Reservoirs. 

The  distributing  reservoirs  are  six  in  number,  and  there  are  two 
standpipes,  of  all  of  which  the  total  capacity  is  2,178,780,000  gal- 
lons, as  follows :  — 


NAME. 


Capacity  in 
OaEoiu. 


Spot  Pond, 

Cnestnut  Hill  Reservoir,     . 
Fells  Reservoir,  .... 
Mystic  Reservoir, 
WabaD  Hill  Reservoir  in  Newton, 
Forbes  Hill  Reservoir  in  Quincy, 
Forbes  Hill  Standpipe, 
Arlington  Standpipe,  . 

Total, 


1,791,700,000 

300,000,000 

41,400,000 

26,200,000 

18,600,000 

6,100,000 

830,000 

660,000 


2,178,780,000 


The  Chestnut  Hill  Reservoir  is  now  perhaps  more  especially  to 
be  regarded  as  an  equalizing  reservoir.  Into  all  the  others  of  these 
reservoirs  water  is  pumped,  and  from  them  water  is  supplied  by- 
gravity. 

These  reservoirs  are  available  not  only  for  the  purposes  of  dis- 
tributing the  water  supply,  but  they  have  an  added  value  in  giving 
a  great  protection  to  the  District,  from  the  fact  that  they  afford  a 
supply  stored  within  the  District,  which  would  be  sufficient,  when 
they  are  full,  for  about  three  weeks'  consumption,  in  case  the  sources 
of  supply  were  cut  off  by  accident  or  otherwise. 

(4)  Aqueducts. 

The  Sudbury  Aqueduct  has  been  in  constant  service  during  the 
year  except  upon  the  few  days  when  it  was  necessary  to  empty  it 
for  the  purpose  of  cleaning.  It  has  conveyed,  upon  an  average, 
90,328,000  gallons  per  day.  A  considerable  portion  of  the  time 
the  aqueduct  has  been  run  to  the  fall  extent  to  which  it  is  capable, 
and  great  care  has  been  required  for  the  prevention  of  accidents  and 
overcharging. 

The  Cochituate  Aqueduct  has  been  in  use  about  307  days,  and 
consequently  an  opportunity  has  been  had  for  extensive  cleanings 
and  for  the  making  of  necessary  repairs.  It  has  conveyed,  upon  an 
average,  14,890,000  gallons  per  day. 
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The  Wachusett  Aqueduct  has  required  but  few  repairs  during  the 
year,  and  has  been  in  operation  340  days.  The  flow  through  the 
aqueduct  has  averaged  64,299,000  gallons  per  day. 

(5)  Pumping  Stations. 

All  the  water  furnished  by  the  Metropolitan  Works,  with  the  ex- 
ception of  102,890,000  gallons  taken  from  the  Brookline  ReseiToir 
in  consequence  of  repairs  to  the  city  of  Boston  pipe  lines,  has  been 
pumped  at  the  two  Chestnut  Hill  pumping  stations. 

Water  has  been  pumped  at  the  low-service  station  to  Spot  Pond, 
and  thence  pumped  again  for  the  northern  high  service  to  the  Fells 
Reservoir.  The  small  supply  required  for  the  southern  extra  high 
service  in  West  Roxbury  and  for  the  northern  extra  high  service  in 
Arlington  has  been  pumped  respectively  at  the  small  stations  main- 
tained in  West  Roxbury  and  Arlington.  The  present  daily  pumping 
capacity  of  all  the  stations  is  204,500,000  gallons,  and  there  has  been 
pumped  at  all  the  stations  during  the  year  an  average  of  109,610,000 
gallons  per  day. 

At  the  Chestnut  Hill  high-service  station  the  new  AUis  engine 
has  pumped  more  than  80  per  cent,  of  the  entire  quantity  of  water 
pumped  at  this  station.  The  cost  per  million  gallons  of  raising 
water  one  foot  high  at  this  station  was  $0.03,  which  was  almost  the 
same  as  in  the  preceding  year,  while  the  total  quantity  pumped  at  the 
station  was  about  two-thirds  as  great  and  the  cost  of  coal  was  $0.57 
per  ton  greater.  Two  new  boilers  have  been  provided  to  replace 
boilers  installed  seventeen  years  ago. 

The  three  new  Holly  engines  at  the  Chestnut  Hill  low-service 
station  have  been  in  successful  operation  during  the  year,  and  have 
pumped  about  71  per  cent,  of  the  total  amount  of  water  supplied  by 
the  Metropolitan  Works.  The  cost  per  million  gallons  raised  one 
foot  was  $0,031. 

The  new  Holly  engine  at  the  Spot  Pond  station  has  pumped 
nearly  all  of  the  water  at  this  station,  at  a  cost  of  $0,041  per  million 
gallons  for  raising  water  one  foot  high. 

The  old  engines  and  boilers  at  the  West  Roxbury  pumping  station 
have  been  replaced  by  others  of  a  larger  capacity.  The  new  engines 
have  been  in  operation  about  six  months,  and  a  saving  of  between 
30  and  40  per  cent,  in  amount  of  coal  burned  has  been  effected. 
Considerable  enlargement  has  been  required  at  the  Arlington  pump- 
ing station.     At  the  West  Roxbury  and  Arlington  stations,  owing 
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to  the  much  smaller  quantities  of  water  pumped,  the  cost  per  million 
gallons  raised  one  foot  high  was,  respectively,  $0,299  and  $0,109, 

Of  the  entire  quantity  of  water  pumped  during  the  year,  — 
40,018,920,000  gallons,  — 39,774,060,000  gallons  were  pumped  in 
the  three  large  stations.  A  saving  of  $0.82  per  million  gallons 
pumped  has  been  eiSected  this  year  from  the  cost  of  last  year.  The 
reduction  in  cost  has  been  largely  brought  about  not  only  by  the 
discontinuance  of  most  of  the  smaller  stations,  but  by  the  introduc- 
tion of  more  economical  machinery  and  methods  at  the  few  large 
stations.  The  cost  of  pumping  per  million  gallons,  of  $9.64  in  the 
year  1897,  has  been  reduced  to  $2.52  in  the  year  1901. 

(6)  Clinton  Sewerage  and  Filtration  Works. 

The  Clinton  sewerage  and  filtration  works  have  been  in  operation 
during  the  entire  year,  and  the  amount  of  sewage  pumped  and  fil- 
tered has  exceeded  by  more  than  one-third  the  amount  so  disposed 
of  during  the  previous  year.  The  cost  per  million  gallons  raised 
one  foot  high  by  the  pumping  engine  at  the  pumping  station  was 
$0.18.  The  cost  per  million  gallons  of  water  filtered  at  the  filter- 
beds  was  $8.39. 

(7)  Sanitary  Inspection  and  Regulations. 

The  work  of  inspecting  the  Cochituate,  Sudbury  and  Wachusett 
watersheds  for  the  purpose  of  securing  proper  sanitary  conditions 
and  preventing  pollution  of  the  water  and  contamination  from  infec- 
tious diseases  has  been  continued  during  the  year.  The  work  of  the 
sanitary  inspector  and  his  assistant  has  been  devoted  largely  to  these 
watersheds,  though  they  have  to  a  considerable  extent  assisted  the 
medical  inspector  in  attention  to  the  Wachusett  Reservoir  site» 
which  is  under  the  supervision  of  the  engineers  having  charge  of  the 
works  of  construction. 

The  number  of  premises  in  the  Sudbury  and  Cochituate  water- 
sheds recorded  as  inspected  has  been  981,  but  this  number  does  not 
include  a  large  number  of  premises  which  were  found  on  inspection 
to  be  in  satisfactory  sanitary  condition.  Of  the  unsatisfactory  cases^ 
162  were  remedied  by  sewer  connection,  and  160  old  cesspools 
were  abandoned.  In  10  other  cases  a  complete  remedy  has  been 
effected,  and  in  14  a  partial  remedy  only. 

In  several  towns  the  local  boards  of  health   have   actively '  co- 
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operated  in  compelling  owners  along  the  line  of  sewers  to  make 
connections  with  them. 

The  results  have  been  a  very  marked  improvement  effected  in  the 
sanitary  condition  of  the  watersheds.  The  unsatisfactory  condition 
along  the  line  of  Marlborough  Brook,  which  empties  into  the  Marl- 
borough filter-beds,  has,  however,  continued,  but  it  is  understood 
that  measures  are  in  progress  by  the  city  of  Marlborough  for  a  radi- 
cal remedy  of  the  troubles. 

Upon  the  consolidation  of  the  Metropolitan  Water  Board  and 
Sewerage  Commission,  it  was  deemed  advisable  to  readopt  the  rules 
made  by  the  State  Board  of  Health  for  the  sanitary  protection  of 
the  waters  used  by  the  Board  for  water  supply,  and  to  readopt  and 
republish  the  special  regulations  made  by  the  Board  under  them  in 
regard  to  fishing,  boating  and  ice  cutting.  The  Board  has  also  re- 
published and  called  especial  attention  in  the  Wachusett  watershed 
to  Rule  4  of  the  rules  of  the  State  Board  of  Health,  prohibiting  the 
discharge  of  house  slops,  sink  waste,  water  used  for  washing  or 
cooking,  or  other  polluted  water,  into  any  waters  used  by  the  Board 
as  a  source,  or  for  the  conveyance,  storage  or  distribution  of  the 
water  supply. 

IV.     WATER  WORKS  — FINANCIAL  STATEMENT. 

(1)    Metropolitan  Water  Loan,  Kegeipts   and  Assessments. 

The  appropriations  for  the  construction  and  acquisition  of  the 
Metropolitan  Water  Works,  the  receipts  which  are  added  to  these 
appropriations,  the  expenditures  for  the  construction  and  acquisition 
of  works,  and  the  balances  available  on  January  1,  1902,  have  been 
as  follows :  — 

Appropriation  under  chapter  488  of  the  Acts  of  1895,   .  .    f  27,000,000  OO 

Appropriation  under  chapter  453  of  the  Acts  of  1901,   .  .      18,000,000  00 

140,000.000  00 
Proceeds  from  the  sales  of  property  applicable  to  the  construc- 
tion and  acquisition  of  works  (of  which  f 9,690.94  is  for  the 
year  1901), 31,107  68 

"1^,031,107  58 
Amount  approved  by  the  Metropolitan  Water  Board  and  the 
Metropolitan  Water  and  Sewerage  Board  for  payments  to  De- 
cember 31, 1901  (of  which  f  9,404,915.19  is  for  the  year  1901),  .      29,482,382  08 

Balance  January  1, 1902 f  10,598,776  56 
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The  Treasurer  of  the  Commonwealth,  under  the  authoritj'  given 
him  to  issue  from  time  to  time,  on  the  request  of  the  Board,  negoti- 
able bonds  to  an  amount  not  exceeding  $40,000,000,  to  be  desig- 
nated the  «'  Metropolitan  Water  Loan,"  has  sold  bonds  as  follows :  — 


Rate 

Time 

Premtame 

DATE. 

Bonds  sold. 

(Percent). 

(Tean). 

Price. 

(in  Amount). 

1896, 

12,225,000 

8i 

40 

f 110  67 

f237,407  60 

1896, 

2,776,000 

3i 

40 

110  67 

296,092  60 

1896, 

2,000,000 

H 

39 

106  76268 

136,253  60* 

1897, 

6,000,000 

Si 

38i 

107  82 

469,200  00 

1898, 

2,000.000 

Si 

40 

113  176 

263,520  00 

1898, 

2,000,000 

Si 

40 

112  877 

257.540  00 

1899, 

8,000,000 

S 

40 

100  64 

19,200  00 

1900, 

1,000,000 

S 

39 

102  78 

27,800  00 

1901, 

8,000,000 

8 

40 

102  78 

88,400  00 

1901, 

100,000 

8 

40 

100  376 

375  00 

1901, 

150,000 

3 

40 

100  10 

150  00 

1901, 

205,000 

S 

39i 

100  26 

512  50 

1901, 

60,000 

3 

S9i 

100  25 

125  00 

1901, 

60,000 

3 

39i 

100  60 

250  00 

1901, 

300,000 

3 

39i 

100  10 

800  00 

1901, 

200,000 

3 

39i 

100  25 

500  00 

1901, 

8,100,000 

Si 

d9i 

106  71 

208,010  00 

1901, 

1,846,000 

3 

39i 

100  00 

— 

1901, 

1,600.000 

3 

39i 

100  00 

— 

181,000,000 

11,999,636  10 

*  Inoladtng  $18,078.00  from  readjaetment  of  rate  made  by  the  Treaanror  In  1897. 

The  sinking  fund  established  by  the  Treasurer  of  the  Common- 
wealth has  amounted  at  the  end  of  each  year  to  sums  as  follows :  — 

December  31, 1896, 1226,286  05 

December  81,  1896, 699,860  70 

December  31,  1897, 954,469  00 

December  31, 1898, 1,416,374  29 

December  31, 1899, 1,349,332  97 

December  31,  1900, 1,673,619  72 

December  31, 1901, 1,662,426  95 

From  the  beginning  of  the  work  until  June  30,  1901,  payments 
for  the  maintenance  and  operation  of  the  works  were  made  from 
the  loan  fund,  and  miscellaneous  receipts  were  credited  to  the 
same  fund,  inasmuch  as,  according  to  the  original  Water  Act,  the 
amount  to  be  assessed  each  year  upon  the  District  was  limited,  and 
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the  amount  was  not  in  any  year  sufficient  for  the  payment  of  main- 
tenance and  operation  expenses  in  addition  to  the  interest  and  sink- 
ing fund  requirements. 

Chapter  489  of  the  Acts  of  1901,  however,  provided  that  there- 
after assessments  should  be  made  each  year  upon  the  cities  and 
towns  of  the  District,  sufficient  for  the  entire  payment  of  interest, 
sinking  fund  requirements  and  the  maintenance  and  operation  of 
the  works  for  the  year.  In  accordance  with  the  provisions  of  this 
Act,  the  State  Treasurer  has  transferred  to  the  loan  fund  the  amount 
which  had  from  time  to  time  been  paid  from  it  for  maintenance  and 
operation,  and  has  also  applied  the  receipts  for  the  year,  as  required 
by  the  provisions  of  the  original  Water  Act,  in  part  to  the  loan  fund 
and  in  part  to  the  sinking  fund,  and  has,  also,  transferred  to  the 
sinking  fiind  certain  receipts  which  had  originally  been  credited 
to  the  loan  fund. 

Allowances  for  water  furnished  from  their  own  sources  by  cities 
and  towns  during  the  year  ending  May  31,  1901,  were  made,  in 
accordance  with  the  Metropolitan  Water  Act,  as  follows :  — 

Medford f  254  40 

Stoneham, 954  00 

After  deducting  these  allowances,  the  net  assessments  for  the  year 
1901,  made  by  the  Treasurer  of  the  Commonwealth,  for  the  payment 
of  the  interest  on  the  bonds  issued  by  the  Commonwealth,  the  sink- 
ing fund  requirements  and  the  expenses  of  operation  and  mainte- 
nance of  the  water  works,  were  as  follows  :  — 


Arlington, 

1 

t8,419  80 

Newton,  . 

f  6,829  01 

Belmont, . 

1 

4,264  90 

Quinoy,    . 

22,004  88 

Boston,    . 

1 

.    1,169,105  62 

Revere,    . 

10,051  21 

Chelsea,  . 

1 

29,670  40 

Somerville, 

56316  76 

Everett,   . 

1 

21,781  22 

Stoneham, 

4,710  91 

Hyde  Park,      . 

1,992  40 

Watertown,     . 

9,800  16 

Maiden,  . 

80,548  40 

Winthrop, 

6.217  85 

^^  aH  f  rki*H 

18,022  59 

iZLCUXUIU, 

Melrose,  . 

12,546  82 

11,415,209  41 

Nahant,    . 

rwvi 

J  • 

1 

2,577  98 
11 

♦  -1 

^1                  'A.              J?    "KT 

The  comparatively  smaller  sums  assessed  upon  the  city  of  New- 
ton and  the  town  of  Hyde  Park  were  owing  to  the  fact  that  neither 
of  these  municipalities  had  reached  the  safe  capacity  of  its  sources, 
and  consequently  neither  had  been  furnished  with  water. 
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The  proceeds  from  the  operations  of  the  Board,  exclusive  of  the 
proceeds  from  sales  of  property,  have  been,  according  to  the  pro- 
visions of  the  Water  Act,  applied  to  the  payment  of  interest  and 
sinking  fund  requirements  and  the  maintenance  and  operation  of 
works,  as  follows  :  — 

For  the  year  1901, f  21,372  76 

The  expenditures  for  the  maintenance  and  operation  of  the  Metro- 
politan Water  Works  have  been  as  follows  :  — 

For  the  year  1901, 1304,835  24 

Sums  have  been  received  during  the  year  1901,  under  the  pro- 
vision of  the  Metropolitan  Water  Act,  in  payment  for  admission  to 
the  District  and  for  water  furnished,  as  follows :  — 


Stoneham,  for  admission  to  District, 
Swampscott,  for  water  furnished, .... 
Revere  Water  Company,  for  water  furnished, 
Framingham  Water  Company,  for  water  furnished, 
Lexington,  for  water  furnished,    .... 


180,000  00 

2«500  00 

12,204  29 

802  40 

259  80 

145,266  49 


At  the  clpse  of  the  year,  the  Treasurer,  in  accordance  with  the 
requirements  of  the  Act,  has  distributed  to  the  cities  and  towns  of 
the  District,  in  proportion  to  the  annual  assessments  theretofore 
contributed  by  them,  this  amount,  as  follows :  — 


Arlington,  . 

1 

i 

1269  07 

Newton, 

1218  25 

Belmont, 

• 

■ 

186  80 

Quincy, 

703  28 

Boston, 

• 

• 

87,862  78 

Revere, 

321  22 

Chelsea, 

i 

945  02 

Somerville, 

.     1,815  77 

Everett, 

1 

694  50 

Watertown, 

813  20 

Hyde  Park, 

■ 

■ 

68  67 

Winthrop,  . 

198  71 

Maiden, 

1 

■ 

976  28 

Balance, 

181  04* 

Melrose, 
Medford, 

400  96 
584  10 

• 

• 
• 

145,266  49 

Nahant, 

• 

• 

82  89 

*  This  amount  will  remain  undlstribated  antU  next  year. 
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(2)  Expenditures  for  the  Different  Works. 

The  following  is  a  summary  of  the  expenditures  made  in  the 
various  operations  for  the  different  works :  — 


construction  and  acquisition 

OF  works. 


For  the  Year  endiog 
DeMmb«r  81, 1901. 


From  Begi&DiDg  of  Work, 

•nd  ondlDg  December 

81, 1901. 


AdministrBtlOD  applleable  to  ail  parte  of  the 

eonstmetion  and  aeqnleitton  of  the  worka,  . 
Waehnsett  Dam  and  Reeeryoir :  — 

Wachneett  Dam, 

North  Dike, 

South  Dike, 

Removal  of  eoll, 

Relocation  of  railroads, 

Roads  and  bridges 

Real  estate, 

Damages,  real  estate  not  taken,  business,  and 
loss  of  wages, 

Other  expenses, 


Improving  Waehusett  watershed,     . 

Wachusett  Aqueduct 

Sudbury  Reservoir, 

Protection  of  Sudbury  supply,  . 
Improving  Sudbury  watershed, 
Protection  of  Oochituata  supply. 
Improving  Lake  Cochltuate, 
Pipe  lines,  Dam  No.  8  to  Dam  No.  1, 
Pipe  line,  Rosemary  siphon, 
Westqn  Aqueduct :  — 

Aqueduct, 

Reservoir 

Supply  pipe  lines, 

Real  estate,  taxes  and  other  expenses,  . 

Distribution  system  :— 

Low  service :  — 
Pipe  lines  and  connections. 
Pumping  station.  Chestnut  Hill, 
Reservoir,  Spot  Pond, .... 
Qate-house  and  connections,  Chestnut  Hill 

Reservoir, 

Real  estate  and  other  expenses, . 

Northern  high  service :  — 
Pipe  lines  and  connections, 
Spot  Pond  pumping  station. 
Fells  Reservoir,  Stoneham, 
Bear  Hill  Reservoir,  Stoneham, 
Real  estate  and  other  expenses, . 

Amounti  carried  forward, . 


$180,841  42 

06,238  28 

1,127  51 

428,406  07 

8,042  06 

8,738  84 

146,671  80 

61,560  50 
1,462  86 


$314,002  23 

10,044  80 

6,836  08 

86,482  82 


$6,780  81 
48,774  80 
10,828  97 

8,208  75 
1,272  70 

64,186  78 

42,856  42 

887  43 

22,040  71 

8  86 


$27,640  88 


087,078  78 
2,000  60 
2,200  10 
2,004  82 
8,247  66 
1,061  10 
2,260  00 
26,838  64 


867,704  88 


$106,180  17  $1,870,634  66 


$460,016  60 

615,046  70 

4.961  60 

1,100,004  08 

14,829  80 

284,077  48 

2,776,681  22 

178,068  41 
2,603  08 


$386,621  18 

14,801  80 

6,767  07 

64,209  18 


$1,467,446  26 
468,990  46 
575,620  10 

65,882  66 
70,124  78 

438,000  88 

290,282  64 

141,370  86 

23,468  27 

14.378  86 


$174,672  66 


6.841307  66 

14,808  36 

1,770,620  rt 

2,022,113  78 

110.602  80 

88.814  06 

0,000  00 

26,888  64 

48.471  48 

28,142  98 


422,479  68 


$3,654,985  68  $10,060,828  61 
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CONSTRUCTION  AND  ACQUISITION 
OF  WORKS. 


For  the  Year  ending 
Deoember  81, 1901. 


Avumntt  brought  forward, . 

DUtribQtlon  system—  C&>n. 

Southern  high  service  :— 
Pipe  lines  and  connections, 
Pumping  station,  Chestnnt  Hill, 
Forbes  Hill  Resenroir,  Qninoy,  . 
Waban  Hill  Reservoir,  Newton, 
Real  eeUte  and  other  expenses, . 

Northern  extra  high  service,  . 

Boathem  extra  high  service,  • 

Glenwood  Pipe  Yard,     . 

Chestnut  Hill  Pipe  Yard, 


Diversion  of  water,  south  branch  of  Nashua 

River,* 

Examination  of  existing  water  works  and 
payments  on  account  of  same :  —  t 

To  Boston 

To  Maiden  (on  account),        .       .       .       . 
To  Newton, 


Transfers  of  engines,  boilers  and  other 
property  from  works  purchased  to  other 
portions  of  the  work  and  included  in  the 
above  accounts, 

Engineering,  conveyancing,  etc.,  • 

Pipes,  valves,  etc.,  sent  to  store  yard  and  not 
yet  transferred  to  works,        .       .       .       . 

XjCsb  value  of  pipes,  valves,  etc.,  purchased 
and  sent  to  store  yards  in  previous  years, 
but  transferred  to  works,  and  included  in 
cost  of  same  for  current  year,        .  • 

e 

Total  for  constructing  and  acquiring  of 
works, 


$1M,180  17  $1,870,684  66 


1.713  07 

1,268  10 

40,196  96 

1,662  11 

600 

876  61 

11  67 

82  97 

1,836  00 


248,677  86 


46,182  60 


$7,768,948  80 


$7,768,948  80 


877  61 


7,769,826  41 


$9,480,170  91 


26,266  72 


$9,404,916  19 


From  Beginning  of  Work, 

and  ending  December 

81, 1901. 


$8,664,966  68  $10,009,828  61 


602,682  78 

241,760  61 

68,676  87 

1,662  11 

10,222  84 

12,866  12 

880  80 

88,100  60 

11,068  98 


4.487,180  28 


1,087.087  80 


$11,768,948  80 
26,749  n 
60,900  00 

$12,864,098  61 


20,668  66 

$12,884,189  86 
24,107  60 


12,868,247  46 


80,028  89 


$29,482,332  03 


•  Of  the  toUl  expenditures  from  the  beginning  of  the  work,  the  sum  of  $124,804.67  is  for  Clinton 

sewerage  system. 

t  In  addition  to  the  amounU  paid  for  existing  water  works,  the  city  of  Boston  was  reimbursed  the 
sum  of  $1,154,760.84  for  moneys  paid  by  said  city  in  connection  with  the  building  of  the  reservoir  in 
Soulhborongh'(now  Sudbury  Reservoir),  as  provided  by  section  16  of  the  Metropolitan  Water  Act,  and 
this  amount  is  Included  in  the  cost  of  Sudbury  Reservoir  and  the  protection  of  Sudbury  supply. 
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MAINTENANCE  AND  OPERATION. 


For  the  Year  ondlng 
Deoember  31, 1901. 


From  Beginning  of  Work, 

and  ending  Deoember 

81, 1901. 


Administration 

Oeneral  anpervitlon,  .... 
Tazee  and  other  expenaee, 
Wachasett  Reservoir  Department  :  — 

Sanitary  inspection. 

Buildings, 

Reservoir, 


Waebosett  Dam  and  Aqnedact  Department : 
Oeneral  superintendence,       . 

Dam  and  aqaeduct, 

Clinton  sewerage  system :  — 

Pumping  station, 

Sewers, 

Sanitary  inspection,        .... 


Sudbury  Department  :  — 
Oeneral  superintendence,       .       • 
Superintendence,  Framingham  office, 
Sudbury  Reservoir, 
Ashland  Reservoir,         .       .       . 
Hopkinton  Reservoir, 
Whitehall  Reservoir, 
Framingham  Reservoirs  1,  2  and  8, 
Lake  Cochitnate,      .... 
Marlborough  Brook  filters,     . 

Pegan  filters, 

Sudbury  and  Cochltuate  watersheds, 
Sanitary  inspection, 
Sudbury  and  Cochltuate  Aquisducts, 
Chestnut  Hill  Reservoir, 
Biological  laboratory,      .       .       • 


Distribution  Department:  — 

Superintendence, 

Arlington  pumping  station,  pumping  service, 
Chestnut  Hill  high-service  pumping  station, 

pumping  service, 

Chestnut  HHl  low-servloe  pumping  station, 

pumping  service, 

Spot  Pond  pumping  station,  pumping  ser* 

vice,       

West  Rozbury  pumping  station,  pumping 

service 

Temporary  pumping  stations, 

Arlington  standpipe, 

Fells  Reservoir, 

Mystic  Lake,  conduit  and  pumping  station, 
Mystic  Reservoir,    ...... 

Amounts  carrUd  forward 


$89  44 
509  99 

881  17 


$1,688  66 
7,188  18 

2,288  18 

3,499  26 

894  20 


$6,361  19 

6,767  22 

8,274  66 

1,903  08 

2,081  91 

242  21 

6,296  78 

2,781  76 

8,864  66 

2,676  04 

611  02 

2,808  97 

18,842  16 

18,169  28 

8,177  66 


$12,466  87 
8,871  03 

40,611  60 

89,640  80 

18,012  66 

t 

9,662  74 
781  26 
119  71 
1,544  49 
2,750  64 
1,474  71 


$7,938  67 

4,886  90 

26,878  87 


040  00 


18,048  87 


n,288  48 


$125,175  29      $180,826  79 


$89  44 

669  99 
881  17 


$6,861  48 
28,077  28 

6,196  66 
4,706  86 
1,269  84 


$26,214  73 

28,176  89 

29,462  66 

6,602  60 

9,186  67 

1,413  47 

19,726  88 

11,747  84 

6,686  28 

11,840  46 

1,731  72 

9,673  46 

70,261  00 

48,316  87 

18,867  40 


$27,861  91 
6,787  74 

176,774  81 

69,009  17 

26,704  18 

19,097  13 

62,979  06 

893  98 

2,907  26 
14,310  11 

9.086  20 


$81,810  81 
10,487  67 
47,480  14 


040  60 


46,100  46 


288,846  66 


$394,410  04        $420,264  13 
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MAINTENANCE  AND  OPERATION. 


For  the  Year  ending 
December  81, 1901. 


From  Begioning  of  Work, 

and  eodiog  December 

81, 1901. 


Amounta  brought  forward, . 

Distribution  Department—  Ck>n. 
Forbes  Hill  Reservoir,    . 
Spot  Fond,        .... 
Waban  Hill  Reservoir,    . 
Pipe  lines :  — 

Low  service. 

Northern  high  service. 

Southern  high  service, 
Bnildings  at  Chestnut  Hill,    . 
Chestnut  Hill  Pipe  Yard, 
Olenwood  Pipe  Yard  and  buildingi 
Btables,     ..... 
Waste  prevention,    • 


Total  for  maintaining  and  operating  works. 


$186,175  i9      $180,826  79 

168  04 
4,191  91 
2,649  80 

18,883  81 
4,878  94 
8,882  11 
2,088  26 
1,482  76 
6,608  60 
6,076  49 
90  14 


174,009  45 
$804,885  24 


$894,410  04        $420,264  13 

158  04 
9,047  59 
8,461  02 

82,480  71 
17,648  12 
10,862  16 

4,749  01 

1,482  76 

10,066  82 

15,778  44 

90  14 


661,084  74 
$071,288  87 


(3)  Detailed  Financial  Statement. 

The  Board  herewith  presents,  in  accordance  with  the  Metropoli- 
tan Water  Act,  an  abstract  of  the  expenditures  and  disbursements, 
receipts,  assets  and  liabilities  for  the  year  1901. 


(a)  Expenditures  and  Disbursements. 

The  total  amount  of  the  expenditures  and  disbursements  on 
account  of  construction  and  acquisition  of  works  for  the  year 
beginning  January  1,  1901,  and  ending  December  31,  1901,  is 
$9,404,915.19  ;  and  the  total  amount  from  the  time  of  the  organi- 
zation of  the  Board,  July  19,  1895,  to  December  31,  1901,  is 
$29,432,332.03. 

For  maintenance  and  operation  the  expenditures  for  the  year 
have  been  $304,835.24,  and  from  the  beginning  of  the  work  $971,- 
288.87. 

The  salaries  of  the  commissioners,  and  other  expenses  of  adminis- 
tration, have  been  apportioned  to  the  construction  of  the  works  and 
to  the  maintenance  and  operation  of  the  same,  and  appear  under 
each  of  those  headings. 

The  following  is  a  division  of  the  expenditures  according  to  their 
general  character :  — 
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GENERAL  CHARACTER  OF 
EXPENDITURES. 


For  the  Year  ending 
I>ocemb«r  81, 1901. 


From  Beglnniiig  of  Work, 

•nd  ending  Deeember 

81, 1901. 


I.   OONBTBUOnOK   OT   WOBKS,   AKD   AcqUI* 
BITIOH  BT  PxntCHABB  OB  TAKING. 

AdminUtraUon. 
CommlMlonere,  ....... 

Beoretary  nnd  anditor, 

Clerks  end  etenographere 

Legal  ■eryleee 

TraTelllng .       .       • 

Butlonery  and  printing, 

Postage,  express  and  telegrams, 
Furniture  aod  fixtures,       ..... 
Alterations  and  repairs  of  bnildings, 
Telephone,  lighting,  heating,  water  and  eare 

of  building, 

Rent  and  taxes,  main  ofliee,       .... 

Miseellaneous  expenses, 

% 

Chief  engineer  and  department  engineers, 
Prlneipal  assistant  engineers,    .... 
Engineering  assistants. 

Consulting  engineers, 

Inspectors, 

Arehileets,  ........ 

Railroad  and  street  ear  travel,  .... 

Wagon  hire 

Butlonery  and  printing, 

Postage,  express  and  telegrams, 
Engineering  and    drafting   instruments  and 

tools, 

Engineering  and  drafting  supplies,  .  . 

Books,  maps  and  photographic  supplies, . 

Furniture  and  fixtures, 

Alterations  and  repairs  of  building,— main 

oflioe, 

Alterations  and   repairs  of  building,— sub- 

offices,       .       

Telephone,  lighting,  heating,  water  and  eare 

of  building, — main  oflioe,  .  .  .  . 
Telephone,  lighting,  heating,  water  and  care 

of  building,— sub-offices,  .  .  .  . 
Bent  and  taxes,  —  main  office,  .  .  .  . 
Rent  of  sub-offices  and  other  bnlldings,  . 

Field  offices  and  sheds, 

Clinton  office  building,       ..... 

Unclassified  supplies 

MLscellaneous  expenses, 

Reimbursement,  city  of  Boston, 

AmoiMito  carried  ybrtoartf,. 


$9,800  00 

$78,810  27 

4,289  44 

88,820  90 

6,296  4ft 

80,466  10 

- 

2,869  00 

684r 

1,999  16 

816  84 

6.469  66 

828  19 

1,669  16 

441  94 

8,798  76 

2,880  89 

6,672  08 

1,166  96 

6,666  79 

976  20 

1,882  00 

664  20 

8,178  86 

$92,276  86 

$182,247  20 

16,610  24 

96,624  88 

98,986  40 

668,974  11 

1,000  00 

28,187  07 

26,291  66 

162,760  82 

1,666  78 

26,870  47 

2,186  60 

20,970  64 

6,802  10 

26,771  21 

2,610  72 

16,876  99 

888  68 

6,688  96 

2,188  24 

18,228  62 

2,281  86 

19,692  16 

620  67 

4,884  84 

1,669  60 

14,240  68 

8,888  61 

1,606  48 

8,071  77 

1,706  98 

2,976  00 

629  60 

247  66 

860  42 
788  76 


208,664  86 


12,726  66 

2,601  64 

11,126  66 

10,817  19 
8,874  86 
8,168  74 
1,067  70 
9,866  87 
6,766  72 
7,804  41 

69,918  69 


$281,804  73 


1,874,826  89 
$1,640,499  64 
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GENERAL  CHARAOTRR  OF 
BXPENDITURB8. 


For  tb«  Tear  endlDg 
DMember  81, 1901. 


From  BegtoDing  of  Work, 

Mid  endlog  Deoeoiber 

81,  IMl. 


Anunmtt  brought  forward,  < 


OoHttrueHon. 
ProUmiiwry  work  (borings,  tott  piu  and  other 

ioTMUgmtioiM) :  — 

Advertliliig, 

IiAbor 

ProfiMloiwl    MrvloM,    modletl    mtHom, 

•luUyiM,  oto., 

TrtTellifig,       ....... 

Ront, * .       .       .       . 

Water  rmtM 

Freight  and  ozpraM 

Jobbing  and  repairing,    ..... 
TooU,  maehinery,  appliaooea  and  hardware 

rappUee 

Oaeiing,  ironwork  and  melals. 

Iron  pipe  and  TalTes 

Blaattng  aappllea, 

Paint  and  coating, 

Fnel,  oil  and  waste, 

Lumber  and  field  bnildlngt,   .... 

Drain  pipe, 

Brick,  cement  and  alone,        .... 

Band,  gravel  and  filling, 

M nnletpal  and  corporation  work,  . 
XTnclaaelfied  sappllei,      ..... 

M  laeellaneotts  ezpenaee 

Relmbanement,  city  of  Boston,    . 


Contracts,  Waehnsett  Reservoir :  — 
Oootraots  completed    and   final  payments 

made  prior  to  January  1, 1901,    . 
Monllon  ft  O'Mahoney,  excavating  soil  and 

refilling  at  North  Dike,  .    Sect.  4, 

Nawn  ft  Brook,  excavating  soil.   Beet.  6, 

and  bailding  easterly  portion  of  North 

Dike. 

Bosch  Bros.,  excavating  soil,  Beet.  6,  and 

building  road.  West  Boylston  and  Boyls. 

ton, — $600  doe,  deducted  from  estimate 

Beptember  6, 1900, 

Long  ft  Little,  excavating  soli,  Beet.  7,  and 

building  part  of  North  Dike,      . 
Newell  ft  Bnowling  Oonstructlon  Co.,  ex 

eavating  soil  from  Beet.  8,  and  oompleting 

westerly  portion  of  North  Dike, 
Asa   Qoddsrd,  surfacing  Boylston  Btreet, 

Sect.  2 

Amauntt  earrUdfonoard, . 


$880  71 
16,774  70 

01  60 
11  90 


41  8S 
64  08 

449  88 

80  86 

160  88 

4  68 

1  44 

486  87 

1,889  48 

14  08 
74  40 

187  SO 

10  00 


$6,140  47 


881,866  01 


80,960  47 


88,448  73 


60  00 


$881,804  78 


19,786  08 


$449,960  67      $261,000  76 


$6,866  40 
96,898  82 

687  88 

1,6M  78 
87  00 

8,077  80 
450  68 
476  20 

16,606  74 

176  67 

8,880  08 

41  80 

189  98 

988  80 

6,478  74 

40  80 

837  81 

869  46 

44  07 

1,809  80 

849  89 

65,404  68 


$840,071.68 
167,180  87 

6n,864  86 


84,660  68 
161,048  86 

88,448  72 
11.428  05 


$1,649,480  64 


101,748  86 


$1,404,631  08     $1,741,848  89 


No.  57.] 


AND  SEWERAGE  BOARD. 


35 


GEKEBAL  CHABAOTSK  OF 
KTPENDITUBBS. 

For  the  Year  ending 
Deoember  81, 1901. 

From  Beginning  of  Work, 

and  ending  Deoember 

81, 1901. 

AfnowHts  brnught  fofWMTdf  •       •       •       • 

$449,900  or 

$261,090  76 

$1,404,681  92 

$1,741,248  8$ 

OHMfrwcMoA  ~  Oon. 

Coniraeu,  WMhiuett  BaMrrotr—  Cbn. 

FrwlB.  SIlli,  inrfaolDg  Beet.  2,  Shrawsbory 

Boad 

200  00 

10,664  86 

lieAiUrar  Bros.,  WaohoMtt  Dun. 

157,870  90 

607,681  68 

169,021  64 

1,676,107  91 

ContnoU,  WMhoaekt  Aqaedaok : — 

Oontraota  oompleted  aod  fliia]  paymeDU 

made  prior  to  Jaanary  1, 1901,    « 

- 

$1,197,606  07 

BUtIo  Oasparis,  eoTored  maaonry,  Beet.  6,    . 

$600  00 

101,179  99 

BlMo  Oaaparia,  coTorad  maaonry,  Boot.  6,    . 

409  00 

1  OiD  00 

148,622  49 

1,447,208  66 

Contraeta,  Badbnry  Raaerrolr:— 

JI,UVV    w 

• 

Ooniraou  oompleted   and  final    paymenta 

made  prior  to  January  1, 1901,    . 

- 

$1,968,782  76 

Aogoate  Baaeler,  fliter.beda 

... 

3,227  60 

42,884  88 

• 
2,006,117  69 

• 

Contracta,  improving  Lake  Ooohltnate  :— 

Long  h  Little,  ezeaTaUon  from  Bnake  Brook 

Meadow 

10,286  80 

10,286  80 

Town  of  Framlngham,  low.level  eewer,  pro- 

... 

.                  a                  • 

2,260  00 

9,000  00 

Contraeta,  Boaemary  alphon  :— 

Oontraota   oompleted  and  final   paymenta 

made  prior  to  Janaary  1, 1901,   . 

- 

6,916  96 

Coniraeta,  pipe  line.  Dam  No.  8  to  Dam  No. 
1:— 
Contraeta  oompleted   and   final  paymenta 

made  prior  to  January  1, 1901,    . 

- 

17,240  22 

Oontraota,  Clinton  sewerage  oyetem :  — 

CoDtraoU  oompleted  and   final  paymenU 

made  prior  to  January  1, 1901,   . 

- 

66,878  22 

Oontraota,  Weaton  Aqnedaot:— 

Bhanahan,  Oaaparia  ft  Co.,     .       .  Beet.  S, 

$80,608  22 

$89,668  22 

Bhanahan,  Oaaparie  ft  Oo.,     .       .  Beet.  8, 

28,206  02 

28.206  62 

Patrick  Me0OTem Beet.  4, 

48,468  46 

48,468  46 

Bmno,  Balomone  ft  Petitti,    .       .  Beet,  ft. 

48,768  04 

48,768  04 

Bhanahan,  Oaaparia  ft  Oo.,     .       .  Beet.  6, 

20,489  84 

20,489  84 

WinatonftOo.,      .               Beeta.  8  and  10, 

9,648  26 

9,TI48  26 

Bbanaban,  Oaaparie  ft  Oo.,     .       .  Beet.  12, 

27,384  71 

27,884  71 

Oolnmbne  Conatmotion  Oo.,  .       •  Beet.  18, 

86,017  66 

86,017  66 

WinatonftOo Beet.  16, 

8,826  68 

8,826  68 

• 

246,868  88 

— _ 

246,868  88 

Oontraota,  Distribntioo  Syetem :  — 

Oontraota  oompleted   and   final   paymenta 

made  prior  to  January  1, 1901,    . 

«• 

$2,960,044  68 

B.  W.  BToraon  ft  Oo.,  pipe  laying.  Beet. 

19, 

$200  00 
20,460  12 

87,042  64 
20,460  12 

0.  H.  Eglee  Co.,  pipe  laying.  Beet.  29,  . 

The  Atlantic  Works,  •iuiee  gateo, 

48  00 

14,488  00 

Amount*  cmrrUd  forward^ .... 

$20,098  12  $1,122,264  07 

$8,021,976  19 

$7,126,818  02 
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GENERAL  CHARACTER  OP 
EXPENDITURES. 


For  the  Tear  endlDg 
DeoemlMr  81, 1901. 


From  BeglDDiDg  of  Work, 

and  ending  December 

81, 1901. 


Amauntt  brouffht  fonoardt , 

Oonttniction — Con. 
ContraeU,  Distrlbntion  Syetem—  Con. 
Beekwith  ft  Qneekenbneh,   reeervolr  end 

tonndetlon  lor  etandplpe  ei  Forbee  Hill,  . 
Walsh's  Holyoke  Steam  Boiler  Works,  etand- 
plpe at  Forbes  Hill,      

Jamee  E.  MeCoy,  maaonry  tower,  Forbee 

Hill. 

lieNeil  Broe.,  high-servioe  pumping  atatlon 

and   gate.hoase,  — $1,600   dne,   deducted 

from  final  estimate  May  2S,  1901, 
Holly     Mannfaetnring     Oo.,    high-seryice 

pumping  engine.  Spot  Pond, 
Norerose  Bros.,  Chestnut  Hill  low-serrice 

pumping  station, 

Holly   Manufacturing  Oo.,   Chestnut  Hill 

low-senice  pumping  engine, 
John  8.  Jacobs  ft  Bon,  southern  gate-house. 

Chestnut  Hill  Reservoir 

Norerose  Bros.,  oonneetlon  chamber  ChesW 

nut  Hill, 

C.  H.  Bglee  Co.,  Bear  Hill  Reservoir,  . 

Deduct  value  of  pipes,  valves,  etc.,  included 
in  above  list,  transferred  to  maintenance 
account  Deoember  81,  1900,  and  shown  on 
P«ge89, 

Additional  work:  — 
Labor,        ........ 

Professional    servioes,    medical    services, 

analyses,  etc., 

Travelling, 

Bent, 

Water  rates,     ....... 

Freight  and  express, 

Jobbing  and  repairing,    .       .       .       .       . 
Tools,  machinery,  appliances  and  hardware 

supplies, 

Blectrieal  supplies, 

Castings,  ironwork  and  metals, 

Iron  pipe  and  valves, 

Blasting  supplies, 

Paint  and  coating 

Fuel,  oil  and  waste,        ..... 
Lumber  and  field  buildings,  .... 

Drain  pipe, 

Brick,  cement  and  stone,        .... 

Anumnta  carried  forward,. 


#20,098  12  $1,182,204  07 


18,908  12 

81,421  17 

788  47 

4,629  72 

11,774  06 

11,774  06 

8,278  98 

120,881  08 

81,284  88 

78,189  38 

8,104  18 

200,649  82 

86,284  82 

161,269  02 

4,874  00 

0,974  00 

1,662  00 

1,662  00 

16,682  18 

-.          1KR  RAi  Afi 

16,682  18 

$8,648,418  21 

$88,821  47  $1,277,788  16 


$8,021,976  19     $7,126,818  02 


8,189  77 


8,648»278  44 

$17,088  08 

$468,tel  99 

448  96 

1,460  99 

64  08 

926  86 

860  00 

2,967  87 

712  18 

1,818  98 

494  20 

8,286  74 

862  48 

6,918  89 

6,201  62 

82,662  44 

2,088  48 

4,771  60 

4,422  71 

42,904  71 

4,970  92 

42,808  48 

- 

860  41 

116  84 

8,80118 

110  14 

6,870  84 

768  12 

70,827  10 

814  88 

4,488  17 

1,046  00 

12,786  12 

$720,886  08  $10,771,091  48 
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GENERAL  CHARACTER  OF 
EXPENDITURES. 


For  the  Tear  endtog 
December  81, 1901. 


From  BeglDDing  of  Work, 

and  ending  December 

81, 1901. 


Amount*  brought  fanoard,. 

OofUtrucHon — Con. 
Additional  work  —  Con, 
Sand,  gravel  and  filling,  . 
Municipal  and  corporation  work,  • 

Police  eerrlee, 

Sanitary  Inapeetion, 

Jadgmenta, 

XTnclaMifled  BnppUea, 
MlBcellaneona  ezpenaea, . 
Relmbaraement  city  of  Boeton,     . 

Legal  and  expert :  — 

Legal  aerylcea, 

Expert  aervlcee 

Court  expensea,       .       .       .       . 
IflaceUaneona  expenses, . 


Real  Btt<Ue, 
Legal  and  expert :  — 

Legal  services, ....... 

Conveyancer  and  assistants,  .... 

Experts,    ........ 

Appraisers, 

Court  expenses, 

Counsel  expenses, 

Conveyancing  supplies,  .       .       .       •       . 

Conveyancing  expenses, 

Miscellaneous  expenses 

Reimbursement,  dty  of  Boston,    .       , 
Settlements,  made  by  Board,     .... 
Settlements,  reimbursement,  city  of  Boston,  . 

Judgments, 

Taxes  and  tax  equivalents,        .... 
Care  and  disposal, 

Damage*  to  Real  Eeiate  not  taJfe«n,  to  Bueineee, 

and  on  Account  of  Lot*  of  Wage*, 
Legal  and  expert :  — 

Legal  services, 

Court  expenses, 

Settlements, 

ClaitM  on  Account  of  Divereion  of  Water, 
Legal  and  expert  :  — 

Legal  services, 

Expert  services,^ 

Court  expenses, 

Miscellaneous  expenses, 

Settlements 


$88,621  47  $1,277,768  16 


$1,468  86 
61,660  60 


$1,406  47 

2,848  79 

876  81 

86,000  00 


68,014  86 


$726,886  06  $10,771,001  46 


660  48 

4.688  87 

487  60 

64,768  87 

22,684  46 

• 

128,468  62 

918  00 

6,141  61 

2,168  86 

7,749  49 

978  62 

7,976  74 

6,260  01 

14,662  42 

- 

72,689  66 

21,766  87 

977,417  06 

. 

$4,618  82 

- 

476  87 

$7  00 

860  81 

- 

700 

88  86 

6,488  86 

$4,786  81 

$8,004  26 

76,973  66 

.   1,620  18 

16,896  68 

1,969  00 

16,181  84 

808  87 

2,294  62 

- 

43  26 

110  88 

2,891  00 

692  82 

4,631  06 

• 

46  26 

917  46 

- 

16,021  26 

140,882  28 

2,801,767  01 

- 

681,606  00 

11,816  67 

32,768  04 

2,029  40 

70,128  80 

16,208  11 

182,161  16 

38,066  76 

8,708,787  92 

$1,180  67 

1,468  86 

178,968  41 


Amounts  carried  forward  f 


$8,774  98 

18,230  64 

2,843  79 

* 

1,173  91 

so  716  07 

917,360  00 

$1,686,206  39 

176,642  94 


987,878  82 
$16,672,161  04 
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GBNBRAL  CHARACTER  OF 
BZPENDITURBS. 


For  the  Toar  Midliig 
Deoember  81,  IMl. 


From  Beglniilng  of  Woik, 
and  ending 

81, 1901. 


JmaunU  brought /ortoard,.  • 

JSurchoM  of  ExUUng  WaUr  Work: 

Ijegal  end  expert :  — 
Legftl  eervioet,  .....•• 

Expert  aerrleee, 

Mieeelleneoai  expeneee, 

8ettlemente  and  Jadgmente, 

Total  amonnt  of  oonatniotlon  expendttoree, 

n.     MAIimirANOB  AND   OFBSJlTIOV  ov 
WOBKS. 

Admlnlitration : — 

OommlMlonera,  

fieoretary,  auditor  and  aMlstante, . 

Postage,  printing,  stationery  and  other  rap- 
piles,      

TraTelUng,       ....... 

Telephone,  heating,  lighting  and  oars  of 
building, 

Alterations  and  repairs  of  bntldlng. 

Bent  and  taxes,  office  bnllding,    . 

Mlsoellaneons  expenses, 

Buperrlslon  and  general  saperlntendenee  :— 

Chief  engineer  and  department  engineers,   . 

Engineering  and  derieal  assistants,  • 

Postage,  printing,  stationery  and  office  sup. 

pll«« 

Telephone,  heating,  lighting  and  care  of 
offices 

TraTelling  and  incidental  expenses. 

Alterations  and  repairs  of  bnlldlngs,    . 

Bent  and  taxes,  main  office,    .... 

Miscellaneocis  expenses, 

Pumping  serrlee : — 

Labor .       .       • 

Fuel, 

Oil,  waste  and  peeking, 

Bepain  and  renewals, 

Small  supplies  and  expenses. 

Pumping  by  mnnloipslities,   .       •       .       . 

Bent,  West  Roxbury  pumping  station, 
Superintendents  and  assistant  superintendents, 

Engineering  assistants, 

Laboratory  force, 

Sanitary  Inspectors,    ...... 

Recording  and  seientlflc  Instruments  and  sup- 

pll«« 

Labor  and  teaming, 

Tools,  machinery  and  appliances,     . 

Lumber  and  hardware  supplies, 

Jobbing  and  repairing, 

Atnountt  carried  forwardt .... 


$1,886,206  80 


$760  00 


7,768,048  80 


7,760,708  80 
$0,404,016  10 


$1,900  00 

8,678  07 

676  86 

228  06 

486  20 

1,880  62 

166  00 

127  n 

• 

8,624  66 

7,007  06 

1,874  71 


1,800  21 

4,060  05 

451  00 

1,006  12 

4,186  88 

5,250  85 

406  00 

710  50 

672  16 

1,062  12 

60,600  85 

188,671  55 

44,057  01 

128,404  50 

1.087  88 

5,802  82 

6,880  48 

16,745  81 

8,510  05 

8,080  81 

m 

45,278  80 

020  00 

1,840  00 

8,548  48 

11,056  76 

7,285  17 

27,042  58 

2,854  61 

10,816  08 

2,414  44 

0,641  12 

520  82 

2,160  00 

85,224  78 

r8,708  10 

1,45140 

7,167  57 

2,871  12 

8,165  67 

1,626  60 

7,660  17 

$246,841  61 

$805,764  28 

$16,672,111  04 


$1,878  80 

2,650  65 

052  04 

12,854,608  51 


12,800,180  00 
$20,482,8SS  08 


$8,400  00 

16,004  06 

1.811  48 

600  02 

1,00140 

1,450  68 

205  66 

850  64 

27,188  82 

26,581  10 

8,080  40 
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GENBRAL  CHARAOTSB  OF 
EXFENDITUBES. 


For  tlM  Y«ar  ending 
I>«eetnb«r  81, 1901* 


From  Boglnning  of  Work, 

mnd  ending  Deeember 

81, 1901« 


AmomU9  hronghiforwardt  • 

MiiimvAHcn,  BTO.  —  Ckm* 


TnTelling 

Horses,  Teblolee  end  stable  expenses, 

Fnel,  lighting  and  telephone,     . 

Mnnloipal  and  oorporatlon  work, 

Alterations  and  repairs  of  buildings, 

Settlements  of  clalma, 

XTnoIasslfted  supplies, 

Misoellaneons  expenses,     . 

OonToyancer  and  assistants, 

Taxes  and  tax  equivalents, 

Oontraets  and  agreements, 

Oontraets  for  pipes,  valTes,  ete.,  bought  from 

oonstruction  work  since  January  1, 1901, 
Contracts  for  pipes,  ▼alves,  etc.,  originally 

charged  to  construction,  transferred  to  main 

tenanee  previous  to  Jinnary  1,  1001  (In 

eluded  Id  list,  pages  86-36),     . 
Total  expenditures  for  maintenance  and 
operation, 


$248^41  01 


8,219  12 

8,887  n 

2,978  88 

288  12 


6,191  02 

1,402  07 

60  86 

28,824  90 

12,870  09 

2,782  77 


$804,886  24 


$806,704  28 

9,708  80 
18,820  02 
10,078  69 

8,888  79 
402  97 

1,000  00 
16,000  46 

4,828  98 

862  86 

47,124  17 

68,784  94 

2,782  77 


8,189  77 


$9n,288  87 


(6)  Receipts. 

The  total  amount  of  receipts  from  rents,  sales  of  property,  etc., 
for  the  year  beginning  January  1,  1901,  and  ending  December  31, 
1901,  is  $76,330.19;  and  the  total  amount  from  the  time  of  the 
organization  of  the  Board,  July  19,  1895,  to  December  31,  1901,  is 
$214,716.56.    The  general  character  of  these  receipts  is  as  follows  :  — 


GENERAL  CHARACTEK  OF 
RECEIPTS. 

For  the  Tear  ending 
December  81, 1801. 

From  Beginning  of  Work, 

and  ending  December 

81, 1901. 

For  dlstribuUon  back  to  District:— 

District  entrance  fees 

Supplying  water  outside  of  Diatriet,     . 
Water  furnished  to  water  oompanles,  . 

$30,000  00 

2,750  80 

13,600  80 

$86,006  00 

26,406  84 

17,878  27 
$106,288  91 

■ 

$9,870  00 

21,287  68 
.- .      .       ■                  91  tOT  88 

To  the  credit  of  the  loan  fund :  — 
Real  estate  and  buildings,      .... 
Labor,  tools  and  supplies,      .... 

$4,877  09 

5,818  86 

....                       Q  MO  01 

To  the  credit  of  the  sinking  fund : — 
Forfeiture  for  contracU  awarded  but  notes- 

ecuted, 

Renta, 

Land  products, 

Unelassifled  receipts, 

$18,241  41 

6,080  78 

60  50 
...-  ....             Tl  1179  Til 

$600  00 

69.818  04 

14,882  04 

824  99 

76LtlO  07 

Total  recelDts.      ...«•• 

*7«jno  10 

$214,718  58 
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The  foregoing  receipts  have  been  credited  to  the  various  objects 
or  works,  as  follows :  — 


RECEIPTS  FROM  DIFFERENT 
WORKS. 


For  the  Yemr  eodlng 
D«oainber  SI,  IMl. 


From  Beglnniog  of  Work, 

and  ending«Deoemb«r 

81, 1901. 


DUtrlbutloD  back  to  District :~ 
Admiulon  Into  ICotropolltan  Water  Dlitrlet 

(Nahant,  Qnlney  and  Arlington), 
Supplying  wi^r  to  towns  outside  of  Water 

Dlfltrlot  (Swampsoott  and  Lexington), 
Water  fumiihed  to  water  companies,  . 

Oonetruotlon  and  acquisition  of  works :  — 

Administration, 

Waohusett  Dam, 

Waohnsett  Reservoir,     .       .       .       .       . 

Waebosett  Aqueduct, 

Weston  Aqueduct, 

Sudbury  Reservoir  and  waterslied. 

Distribution  system, 

Diversion  of  water,  Clinton  sewerage  system, 
Puroliaae  of  existing  water  works, 

Maintenance  and  operation  of  works :  — 

Wachusett  Aqueduct, 

Sudbury  system 

Distribution  system, 

Clinton  sewerage  system,       .       .       .       . 


Total  receipts. 


$90,000  00 

2,7fi0  80 

13,606  00 

$0  76 

S97  00 

18,772  87 

288  83 

1,120  61 

727  20 

7,062  78 

10  00 

706  87 

$486  00 

906  66 

118  90 

492  88 

$46,266  49 


29,110  76 


1,962  94 


$76,880  19 


$66,006  00 


26,406  64 

17,878  27 

$108,288  91 

$0  76 

462  09 

67,168  86 

604  96 

1,120  61 

7,240  20 

16,476  06 

666  91 

6,288  12 

06,916  94 

$1,662  11 

4,028  28 

1,216  88 

688  44 

7,610  71 
$214,716  66 

(c)  Assets. 


The  following  is  an  abstract  of  the  assets :  — 


Office  furniture^  fixtures  and  supplies :  — 
46  book  cases ;  46  plan  cases ;  87  miscellaneous  cases  and  cabinets ;  882  chairs ; 
133  desks ;  22  letter-copying  presses ;  7  numbering  machines ;  railroad  tickets 
(value),  $2,116.04;  534  reference  books;  168  stools;  66  coal  stoves;  93 
tables  (office)  ;  45  tables  (drafting)  ;  17  telephones ;  20  typewriters ;  stamped 
envelopes  (value),  $970.67. 

Engineering  and  scientific  instruments  and  supplies :  — 
1  biological  laboratory  outfit;  1  chemical  laboratory  outfit;  106  drawing  boards; 
8  calculating  instruments ;  6  cement-testing  machines ;  3  current  meters ;  5 
electrical  instruments ;  28  engineers^  levels ;  8  pantographs ;  1  photographic 
outfit;  24  planimeters;  185  levelling,  measuring  and  sight  rods;  211  rubber 
boots,  pair;  266  scales;  4  section  liners;  74  straight-edges;  225  tapes;  4 
transverse  testing  machines ;  28  transits. 
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Police  supplies:  — 
28  belts ;  9  cells ;  SS  dabs ;  12  beds ;  31  pair  handcuffs ;  7  revolvers ;  28  pair 
twisters ;  2  stretchers. 

Horses,  vehicles,  field  machinery,  etc, :  — 
19  horses ;  9  carriages ;  10  carts ;  6  sleds ;  14  sleighs ;  17  wagons ;  3  harrows ;  3 
mowing  machines;  12. ploughs;  3  horse  rakes;  4  road  rollers;  2  road 
scrapers;  2  tedders;  51  blankets;  32  harnesses;  26  robes;  283  bush  hooks^ 
bill  hooks,  scythes,  etc. ;  6  hand  carts ;  43  border  knives,  hedge  trimmers,  etc. ; 
11  lawn  mowers. 

Machinery,  tools  and  other  appliances  and  supplies :  — 
5  adzes;  9  anchors;  12  anvils;  209  axes  and  hatchets;  132  barrows;  210  bars, 
crow  and  others ;  2  blasting  batteries ;  203  blocks,  all  kinds ;  2  blowers ;  17 
boats,  row ;  32  boilers ;  2  diamond  drills ;  74^K.  diamonds  for  same ;  356 
chisels;  13  carts  and  cars ;  29  chain  hoists;  1  concrete  mixer;  14  derricks; 
7  dredges,  scows,  etc.;  24  drilling  machines;  5  dynamos;  26  engines;  7 
forges;  6  furnaces,  melting;  92  gages;  31  grindstones;  171  hoes,  all  kinds; 
152  forks ;  395  hammers ;  1  heater ;  43  hoisting  buckets ;  5,231  feet  hose,  all 
sizes ;  138  ice  tools ;  8  indicators ;  8  injectors  and  inspirators ;  52  jacks ;  1,309 
feet  ladders ;  4  lathes ;  249.5  M  feet  B.  M.  lumber ;  143  mattocks ;  17  mauls ; 
18  meters,  pressure,  etc. ;  2  motors ;  33  oil  cabinets  and  tanks ;  3  pile  drivers ; 
21  pipe  cutters;  35  die  plates,  stocks,  etc.;  1  pipe-tapping  machine;  368 
picks;  1  planer;  9  pumping  engines;  50  steam  pumps;  13  centrifugal 
pumps;  16  diaphragm  pumps ;  19  miscellaneous  pumps;  231  rakes;  103 
rammers ;  2  rock  drills ;  137  saws ;  36  scales,  yard,  platform,  etc. ;  44  settees. 
Chestnut  Hill  grounds ;  914  shovels,  scoops,  spades,  etc. ;  1  steam  shovel ;  1 
stone  crusher;  89  temporary  buildings  and  structures;  130  tongs;  47  tool 
and  coal  boxes,  etc.;  29  trench  and  other  braces;  4  trucks;  39  vises;  3 
winches;  833  wrenches;  10,085  feet  wrought-iron  pipe,  all  sizes;  137  tons 
cast-iron  pipe,  miscellaneous  lots;  $70,703.73  cast-iron  pipes,  special  cast- 
ings, valves,  man-hole  covers,  etc ,  at  pipe  yards  (estimated  value). 

Real  estate  connected  with  works  not  completed :  — 
Real  estate  in  the  site  of  the  proposed  Wachusett  Reservoir  and  margins ;  out- 
lying property  in  Clinton,  Boylston,  West  Boylston  and  Sterling ;  land  for 
Weston  Aqueduct  and  Reservoir ;  and  for  the  partially  completed  Bear  Hill 
Reservoir,  Stoneham. 

(Jompleled  works,  including  real  estate  and  Imildings  connected  therewith :  — 
Wachusett  Aqueduct,  Sudbury  Aqueduct,  Cochituate  Aqueduct ;  Whitehall  Reser- 
voir, Hopkinton  Reservoir,  Ashland  Reservoir,  Framingham  Reservoirs  Nos. 
1,  2  and  3,  Sudbury  Reservoir,  Lake  Cochituate,  Chestnut  Hill  Reservoir* 
Waban  Hill  Reservoir,  Fells  Reservoir,  Mystic  Lake  conduit  and  pumping 
station  (not  used),  Mystic  Reservoir;  Forbes  Hill  Reservoir  and  standpipe; 
Arlington  standpipe ;  Chestnut  Hill  high-service  pumping  station,  Chestnut 
Hill  low-service  pumping  station.  Spot  Pond  and  Spot  Pond  pumping  station, 
temporary  pumping  station,  Arlington ;  sewerage  system  and  pumping  sta- 
tion, Clinton ;  72  miles  of  pipe  line  in  distribution  system  ;  Mystic  yard  and 
buildings,  Glenwood  pipe  yard  and  buildings,  Chestnut  Hill  pipe  yard  and 
buildings ;  Clinton  oiBce  and  grounds. 
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(d)  Liabilities. 
There  are  liabilities  as  follows :  — 

UDpaid  bills %lbS^  00^ 

Due  on  monthly  pay  rolls, 5,270  00 


120,475  00 


Amounts  reserved  on  Monthly  Estimatesj  not  due  untU  Completion  of  0cm- 

tracts  or  untU  Claims  are  settled. 


NAME. 


Amoont. 


Nawn  &  Brock, 
McNeil  Bros.,    . 

Busch  Bros., 

Lonff  &  Little,  . 
Beckwith  &  Quackenbush 

Mc Arthur  Bros., 
James  E.  McCoy, 
Shanahan,  Casparis  &  Co. 
Shanahan,  Casparis  &  Co. 
Patrick  McGoyem,    . 
Bruno,  Salomone  &  Petitti 
Shanahan,  Casparis  &  Co. 
Winston  &  Co., 

Shanahan,  Casparis  &  Co., 

Columbus  Construction  Co., 

Winston  &  Co., 

C.  H.  £^]ee  &  Co.,    . 

Newell  &  Snowling  Construction  Co., 

Long  &  Little, 


Wachusett  Reservoir,  Sect.  6 
High-service   pumping    sta- 
tion, Items  8  and  9,    . 
Building    road,    Wachusett 

Reservoir,  .        . 
Wachusett  Reservoir,  Sect.  7 
Reservoir  and  foundation  for 

standpipe,  . 
Wachusett  Dam,    . 
Masonry  water  tower,  . 
Weston  Aqueduct,  Sect.  2, 
Weston  Aqueduct,  Sect.  3, 
Weston  Aqueduct,  Sect.  4, 
Weston  Aqueduct,  Sect.  5, 
Weston  Aqueduct,  Sect.  6, 
Weston    Aqueduct,  Sects.  8 

and  10, 
Weston  Aqueduct,  Sect.  12, 
Weston  Aqueduct,  Sect.  13, 
Weston  Aqueduct,  Sect.  15, 
Bear  Hill  Reservoir, 
Wachusett  Reservoir,  Sect.  8 
Excavation  from  Snake  Brook 
Meadow,     .        .        .        . 


950,000  00 

1«500  00 

600  00 
23,861  62 

5,544  91 
28,221  47 
2,077  77 
6,381  74 
3,865  88 
3,981  79 
7,722  01 
3,368  80 

1,702  64 
4,550  24 
6.356  06 
587  04 
1,158  OS 
5,725  36 

1,321  20 


$158,026  56 


Amounts  have  been  agreed  upon  in  the  following  cases,  but  the 
deeds  have  not  passed :  — 

Bruno  St.  Onge,.  $4,000 ;   Lizzie  W.  Thompson,  $800 ;   Annie 
Pendergast,  $2,080;   Evelyn   V.  Nolte,  $250;  heirs  of  Deborah 
Ware,  $9,283.26;   Luther  Frank  Upham,  $75;   John   A.   Frye,- 
$900;    Alice   C.    Davis   et  als.,   $75;    S.    M.   &   C.   B.    Cutting, 


*  MlBoellaoeons  oarreni  billa  of  IMl,  inelading  tboM  oomiog  In  from  time  to  time  after  Janiutrj  1, 
1902,  have  einee  been  paid. 
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$4,100;  Helen  M.  Bennett  et  ah.,  $1,400;  A.  J.  Scarlett  et 
al.,  $1,000;  John  Toomey,  $12,000;  Asia  S.  Jefts,  $1,425; 
Lucretia  B.  Lawrence,  $8,700;  Mary  F.  Cutting,  $4,750; 
Henry  Brown  et  als.,  $3,500;  E.  Lewis  Moore,  $150;  R.  E.  & 
W.  C.  Forbes,  $75. 

On  the  claims  of  the  following  it  is  impossible  to  state  the 
amounts  due  for  land  damages  and  water  rights,  as  suits  are  now 
pending  in  the  courts  for  the  determination  of  the  same :  — 

Patrick  T.  Moran,  Harriet  Wilder,  Maria  A.  Haskell,  Timothy 
John  Fahy,  Chloe  Ann  Ballon,  William  H.  Buck,  estate  of 
Henrietta  M.  Johnson,  Charles  L.  Johnson,  Israel  G.  Howe, 
Charles  B.  Sawin,  W.  O.  Johnson,  Jeremiah  Potter,  J.  R.  Stott, 
Horace  H.  Lowe,  Bigelow  Carpet  Company,  Elijah  Bemis,  Charles 
E.  Nichols,  Nellie  E.  Burke,  J.  M.  Sears,  city  of  Maiden,  balance 
city  of  Medford,  city  of  Melrose,  Henry  Jackson,  Antoine  Snow, 
Sarah  E.  Kirby,  Edward  A.  Cowee,  Joseph  Toombs,  Cyrus  Colt, 
heirs  of  Hanson  Chase,  Boston  &  Maine  Railroad,  American  Tele- 
phone and  Telegraph  Company,  John  N.  Flagg,  George  L.  Hyde, 
Edward  A.  Harper,  Thomas  Mackesy,  Delina  Mallett,  Independent 
Order  of  Odd  Fellows,  John  F.  O'Brien,  Boston  &  Albany  Rail- 
road Company,  Emory  A.  Bacon,  Louis  Bond,  Ralph  H.  Hosmer 
et  als.y  Frances  A.  Wilder  et  aL,  Frances  H.  Chase,  administratrix^ 
Nashua  River  Paper  Company,  George  L.  Redding,  Michael 
O'Malley,  James  Dorr,  Charles  U.  Cotting  et  als.,  Hannah 
McAndrew,  Margaret  E.  Sargent,  Framingham  Water  Company, 
Charles  W.  Felt,  Johanna  T.  Dunn,  Ida  E.  Wadsworth. 

V.     SEWERAGE  WORKS  —  CONSTRUCTION. 

The  Metropolitan  Sewerage  Works,  both  in  construction  and 
maintenance,  are  now  divided  into  two  general  systems, — the 
North  Metropolitan  System  and  the  South  Metropolitan  System. 

(1)  North  Metropolitan  System. 

The  North  Metropolitan  System  provides  for  a  district  which  lies 
wholly  north  of  the  Charles  River,  and  has  -an  area  of  85  square 
miles,  including  the  cities  and  towns  of  Arlington,  Belmont,  Cam- 
bridge, Chelsea,  Everett,  Maiden,  Medford,  Melrose,  Somerville, 
Stoneham,  Wakefield,  Winchester,  Winthrop,  Wobum,  a  part  of 
the  town  of  Lexington,  and  the  parts  of  the  city  of  Boston  known 


44  METROPOLITAN  WATER  [Pub.  Doc. 

as  East  Boston  and  Charlestown.  These  localities  are  situated  in 
part  in  the  Mystic  River  valley  and  in  part  in  the  Charles  River 
valley.  The  district  has  a  population  of  nearly  450,000,  of  whom 
about  325,000  contribute  sewage  to  the  system.  The  Metropolitan 
sewers  constructed  in  the  district  are  about  55  miles  in  length. 
Within  the  District  are  operated  the  Deer  Island,  East  Boston, 
Charlestown  and  Alewife  Brook  (Somerville)  pumping  stations. 
The  North  Metropolitan  System,  as  now  contemplated,  has  been 
substantially  completed. 

But  little  construction  was  done  during  the  fifteen  months  begin- 
ning with  October  1,  1900,  and  ending  with  December  31,  1901. 
A  sewer  of  the  length  of  1.58  miles  was  constructed,  under  the 
authority  of  chapter  184  of  the  Acts  of  the  year  1900,  in  Chelsea,  in 
order  to  provide  additional  outlets  for  areas  in  Chelsea  and  Everett. 
A  length  of  3.04  miles  of  sewer  was  constructed  in  accordance 
with  chapter  172  of  the  same  year,  which  authorized  the  Board  to 
construct  a  main  trunk  sewer  through  the  cities  of  Maiden  and 
Melrose  to  the  line  of  the  town  of  Wakefield,  in  order  to  provide 
for  the  part  of  that  town  which  had  not  previously  been  a  portion  of 
the  Metropolitan  area.  Considerable  difficulty  was  experienced  in 
the  construction  of  a  portion  of  this  sewer,  but  the  work  was  suc- 
cessfully accomplished  in  the  month  of  December. 

(2)  South  Metropolitan  System. 

The  South  Metropolitan  System  has  an  area  of  102  square  miles, 
and  embraces  the  cities  and  towns  of  Brookline,  Hyde  Park,  Milton, 
Newton  and  Quincy,  a  part  of  the  town  of  Dedham,  and  the  Brighton 
district  and  portions  of  the  Back  Bay,  Dorchester,  Roxbury  and 
West  Roxbury  districts  in  the  city  of  Boston,  all  situated  on  the 
south  side  of  the  Charles  River,  together  with  the  city  of  Waltham 
and  the  town  of  Watertown  situated  on  the  north  side  of  that  river. 
These  localities  are  partly  in  the  Charles  River  valley  and  partly  in 
the  Neponset  River  valley.  The  South  Metropolitan  District  has  a 
population  of  about  280,000,  of  whom  about  110,000,  as  is  esti- 
mated, now  contribute  sewage  to  the  system.  The  Metropolitan 
sewers  already  constructed  have  a  length  of  27  miles,  and  there  is 
one  pumping  station,  that  at  Quincy.  This  system  is  but  partially 
completed. 

The  provisions  of  chapter  424  of  the  Acts  of  the  year  1899 
authorized  the  construction  of  the  high-level  sewer,  so  called,  and 
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united  the  systems  formerly  known  as  the  Charles  Kiver  Valley 
System  and  the  Neponset  River  Valley  System,  with  other  ter- 
ritory, as  the  South  Metropolitan  System. 

The  sewers  embraced  in  the  Charles  River  Valley  and  Neponset 
River  Valley  systems  had  been  constructed  prior  to  the  passage  of 
the  Act,  and  it  was  provided  that  the  sewage  received  from  these 
two  systems  and  from  the  additional  territory  in  the  city  of  Quincy, 
and  in  the  Roxbury,  West  Roxbury  and  Dorchester  portions  of  the 
city  of  Boston  should  be  conveyed  to  an  outlet  into  the  sea. 

The  high-level  sewer  begins  at  its  connection  with  the  old  Charles 
River  valley  sewer  near  the  proposed  Ward  Street  pumping  station, 
at  the  foot  of  the  northerly  side  of  Parker  Hill  in  Roxbury,  and 
extends  in  a  southerly  direction  under  Parker  Hill,  through  Jamaica 
Plain,  past  the  Arnold  Arboretum,  and,  turning  thence  in  a  general 
southeasterly  direction,  continues  through  the  northeasterly  part  of 
Hyde  Park,  to  a  connection  with  the  existing  Neponset  valley  sewer, 
thence  passes  under  the  Neponset  River,  and  extends  in  an  easterly 
direction  through  the  northerly  part  of  Milton  to  the  central  part  of 
Quincy,  and  thence,  passing  near  the  Mount  WoUaston  Cemetery, 
through  Hough's  Neck  to  Nut  Island,  from  which  cast-iron  outfall 
pipes,  about  a  mile  in  length,  are  to  be  laid  in  the  bed  of  the 
harbor. 

The  entire  length  of  the  high-level  sewer  will  be  about  16.81 
miles,  and  the  work,  for  purposes  of  construction,  is  divided  into 
36  contract  sections.  Previous  to  October  1,  1900,  contracts  had 
been  made  for  the  construction  of  9  sections,  involving  a  length  of 
about  5.03  miles.  The  work  on  a  portion  of  these  sections  was  far 
advanced,  but  none  of  them  had  been  completed  at  that  date.  Con- 
tracts have  since  been  made  for  17  of  the  remaining  sections. 
The  sections  remaining  to  be  arranged  for  are  those  at  Hough's 
Neck  and  Nut  Island ;  a  section  in  Milton  on  the  proposed  extension 
of  Brook  Road  or  boulevard ;  the  crossing  of  the  Neponset  River ; 
the  completion  of  the  crossing  of  Stony  Brook  (now  under  con- 
struction by  day  labor)  ;  the  filling  in  of  special  work  omitted  in 
Section  70,  in  West  Roxbury ;  the  construction  and  equipment  of 
the  Ward  Street  pumping  station  ;  the  laying  of  two  lines  of  force 
mains  from  the  pumping  station  to  the  Parker  Hill  tunnel ;  and  the 
building  of  a  line  of  sewer  to  connect  the  high-level  sewer  with  the 
existing  Charles  River  Valley  System. 

The  total  amount  of  the  contracts  already  made  for  the  high-level 
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sewer  is,  as  estimated,  $2,782,241.58,  and  the  valae  of  the  work 
performed  to  December  31,  1901,  is  estimated  to  be  $1,393,420* 
The  appropriation  made  for  this  sewer  was  $4,600,000. 

Of  the  total  length  of  the  sewer,  12.65  miles  are  expected  to  be 
constnicted  in  open  trench,  and  the  remaining  4.16  miles  in  tunnel. 

Of  the  14.08  miles  already  contracted  for,  7.24  miles  have  now 
been  excavated  to  grade  in  trench  or  tunnel,  leaving  6.84  miles  at  a 
less  advanced  stage  of  construction. 

The  trunk  sewer  is  built  in  general  in  the  horseshoe  form,  ihe 
vertical  diameters  varying  from  12  feet  6  inches  to  9  feet  2  inches, 
and  the  horizontal  diameters  approximating  nine-tenths  of  the  ver- 
tical. 

The  latest  date  required  for  the  completion  of  any  contract  for 
this  sewer  now  made  is  April  1,  1903. 

Chapter  204  of  the  Acts  of  the  year  1901  required  the  Board  to 
make  an  extension  of  the  Metropolitan  sewer  from  a  branch  in  St. 
Joseph's  Cemetery  through  lands  in  West  Roxbury  and  Newton  to 
the  Brookline  town  line,  a  distance  of  6,718  feet.  The  plan  pro- 
posed for  the  extension  was  submitted,  in  accordance  with  the  Act^ 
to  the  State  Board  of  Health,  and  was  approved  by  that  Board  on 
September  5,  1901.  A  contract  has  been  made  for  the  construction 
of  this  sewer,  and  about  a  quarter  of  the  work  had  been  accomplished 
at  the  end  of  the  year. 

The  sewerage  construction  work  carried  on  during  the  year  1901 
was  greater  than  that  in  any  preceding  year  since  the  establishment 
of  the  Sewerage  Commission,  and  involved  an  expenditure,  exclusive 
of  maintenance,  of  upwards  of  $1,660,000. 

(3)  QuiNCY  Pumping  Station. 

In  accordance  with  the  provisions  of  the  Act  establishing  the  South 
Metropolitan  System,  the  pumping  station  of  the  city  of  Quincy  was 
purchased  by  the  Board  and  transferred  to  the  Commonwealth  on 
April  1,  1901.  This  station  is  located  near  the  northerly  limit  of 
Merry  mount  Park.  The  pumping  station  contains  two  engines  and 
other  equipment,  having  a  capacity  for  pumping  respectively  3,000,- 
000  gallons  and  5,000,000  gallons  per  day.  Included  in  the  pur- 
chase of  this  station  were  2%  acres  of  land  and  a  cast-iron  force 
main  from  the  station  to  its  junction  with  the  outfall  sewer  of  the 
Boston  main  drainage  system,  a  distance  of  about  3.40  miles. 
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(4)  Purchases  and  Takings  of  Land. 

During  the  period  beginning  October  1,  1900,  and  ending  on 
March  20,  1901,  the  Metropolitan  Sewerage  Commission  made  7 
takings  of  lands  and  easements,  6  of  which  were  for  the  purposes  of 
the  high-level  sewer  of  the  South  Metropolitan  System  and  1  for 
the  Wakefield  extension  of  the  North  Metropolitan  System.  These 
takings  embraced  20.82  acres  in  fee,  and  easements  in  62.92  acres, 
of  which  29.69  acres  were  in  streets. 

Since  March  20,  1901,  the  Board  has  made  5  takings,  all  for  the 
South  Metropolitan  System,  2  of  which  were  for  the  high-level 
sewer,  2  for  the  Brookline  extension  and  1  of  the  lands  and  ease- 
ments connected  with  the  Quincy  pumping  station.  By  these  tak- 
ings 2.72  acres  were  acquired  in  fee,  and  easements  in  31.60  acres, 
of  which  16.33  acres  were  in  streets. 

The  following  is  a  list  of  the  takings :  — 

List  of  Takings  made  by  the  Board  of  Metropolitan  Sewerage  Commiseioners 

from  October  i,  1900,  to  March  20, 1901. 


location  and  desobiption. 


Former  Owners. 


Baoorded. 


SeeUoDi  and  PnrpoM 
of  Taktnff . 


Qalnc^  (from  Sen  and  Dnrrow  etreete 
to  Oreenleaf  Street,  land  of  tmeteee 
of  Woodward  Fand  to  land  of  belre 
of  Anatin  Wblle) .  Area,  14  acree  In 
fee;  eaeementa  In  28.81  acree  (eeti- 
mated). 

Nut  Island.    Area,  6  aeres  In  fee, 

Milton  and  Qaincy  (from  Adams  Street, 
at  middle  line  of  Farnaoe  Brook, 
Qnincy,  to  land  late  of  Samnel  Bab- 
eock) .    Area,  easements  in  5.90  aeres. 

Milton  and  Hyde  Park  (from  Monpon- 
set  Street,  Hyde  Park,  tbrongb  Brook 
Road  to  Pine  Tree  Brook,  Milton). 
Area,  easements  in  7.87  aeres  (esti- 
mated). 

Maiden,  Melrose  and  Wakefield  (from 
land  of  Alice  C.  Mann,  Linden  Ave- 
one.  Maiden,  tbrongb  Maiden  and 
Melrose  to  a  point  10  feet  beyond  tbe 
boundary  line  in  Wakefield).  Area, 
easements  in  8.00  acree  (estimated). 

Qvincy  (from  BEaneoek  Street  tbrongb 
hlgbways  and  privateNrays  to  Oreen- 
leaf Street) .  Area,  easements  in  8 .  17 
aores  (estimated). 

Qolnoy  ([from  Sea  Street  tbrongb  streets 
and  private  land  to  Nnt Island.  Area, 
1.82  acree  In  fee;  easements  in  14.48 
aoree  (estlmatsd). 


Mrs.  J.  Q.  Adams  «i  a/.. 


Heirs  of  Angnsta  B. 

Frenob. 
City  of  Qnincy  and 

town  of  Milton. 


Town  of  Milton  et  al. 


Mrs.  Alice  C.  Mann  «i 
al. 


Martba  Mears  et  al.,   . 


Not.  8, 


Not.  8, 
Not.  22, 

Not.  22, 


Not.  90, 


Dec.  10, 


1001. 

Jan.  18, 


Sections  48, 48  and  fiO,  Hlgb. 
IcTel  Sewer. 


Section  44,    Hlgb-lcTel 

Sewer. 
Sections  66  and  66,  High- 

IcTcl  Sewer. 


Sections  02, 08  and  64,  H^h- 
lerel  Sewer. 


Sections  68, 60  and  00,  Wake- 
field Bra  nob  Extension 
(Nortb  Metropoliun  Sys- 
tem). 


SecUons  60  and  61,  Higb- 
IcTcI  Sewer. 


Sections  44.  46,  46  and  47, 
Hlgb-lerel  Sewer. 


The  above  acreage  in  which  easements  were  taken  includes  29.69 
acres  in  public  streets. 
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List  of  Takings  for  Metropolitan  Sewerage  Works  from  March  20^  1901^ 

to  December  31  y  1901. 


No. 


LOCATION  AND  DESCRIPTION. 


Former  Ownera. 


Recorded. 


Seetione  aod  Pnrpoee 
of  Taking. 


S 


Qatney  (from  pamplng  atation  to 
Janotlon  of  force  maina  with  Boa- 
ton  aewer).  Area,  2.72-|-  aorea  in 
fee;  eaaementa  in  14.71  aorea. 

Qainoy  (from  G-reenleaf  Street  to 
EHton'a  Pond).  Area,  eaaementa 
in  6.44  acrea. 

Milton  (from  Adama  Street,  near 
Sqnantnm  Street,  to  Canton  Ave- 
nue, near  Brook  Road).  Area, 
eaaementa  in  7.89  aorea. 

Weat  Roxbnry  (St.  Joaeph'a  Ceme- 
tery). Area,  eaaementa  In  0.60 
acre. 

Newton  (St.  Joseph'a  Cemetery  to 
Brookline).  Area,  eaaementa  in 
2.06  acrea. 


City  of  Qnincy  et  al.. 


Metropolitan  Park 
Commiaaionera  el  al. 


J.  H.  Brooke  eatate  et 
al. 


Holybood    Cemetery 
Aaaociatlon. 

Matilda  B.  Scbworer 
etal. 


April  1, 


Oct.    2, 


Oct.    2, 


Oct.    9, 


Oct.  10, 


24>inch   force   main  and 
pnmping  atation. 


Sectiona   62,  68  and  64, 
High-level  Sewer. 

Sectiona  67,  68,  60  and  60, 
High-level  Sewer. 


Section  80,  BrookHne  Ex- 
tenaion  of  Neponael 
Valley  Sewer. 

Section  80,  Brookline  Ex- 
tenaion  of  Neponact 
Valley  Sewer. 


The  above  acreage  in  which  easements  were  taken  includes  16.33 
acres  in  public  streets. 

Since  October  1,  1900,  settlements  have  been  effected  on  account 
of  the  takings  njade  in  the  North  Metropolitan  District  in  5  cases, 
involving  a  payment  of  $1,473.50;  and  in  cases  in  the  South 
Metropolitan  District  52  settlements  have  been  effected,  under 
which  payments  have  been  made  amounting  to  $172,501.96. 

Summary  of  Land  SetUemerUs^  October  1,  1900^  to  December  31j  1901. 


LOCATION. 


Area  In 
Acrea. 


Number  of 
Settlementa. 


Paymoiti. 


North  Metropolitan  District. 

Everett, 

Chelsea, 

Melrose, 

Maiden, 


Total, 


South  Metropolitan  District. 

Quincy, 

Milton, 

Hyde  Park 

West  Roxbury,  .... 


Qaincy  pumping  station,  . 
Total,  .        .        .        . 


Aggregates. 


0.09 
0.19 

o.n 

0.07 


0.46 


41.10 
3.89 
2.27 
1.29 


48.55 
2.75 


51.80 


51.76 


2 
1 
1 
1 


22 

19 

S 

8 


51 
1 


52 


57 


9200  00 
138  00 
235  50 
900  00 


•1,473  50 


•50,435  00 

18,095  00 

187  50 

5,800  00 


•74,517  50 
97,984  46 


•172,501  96 


•173,975  46 
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VI.     SEWERAGE  WORKS  —  MAINTENANCE. 

(1)  North  Metropolitan  System. 

The  maintenance  of  the  North  Metropolitan  System  involves  the 
operation  of  the  Deer  Island,  East  Boston,  Charlestown  and  Ale- 
wife  Brook  pumping  stations,  and  the  care  of  the  sewers,  siphons 
and  outlets.  With  the  55.39  miles  of  sewer  belonging  to  the  Met- 
ropolitan Works  there  are  connected  nearly  500  miles  of  local 
sewers. 

These  stations  contain  12  pumping  engines,  having  a  capacity 
amounting  to  396,000,000  gallons  per  day,  with  lifts  varying  from 
8  to  19  feet.  The  cost  per  million  gallons  raised  one  foot,  including 
labor  at  the  screens,  was,  at  the  Deer  Island  station,  $0,086  ;  at  the 
East  Boston  station,  $0,070;  at  the  Charlestown  station,  $0,147; 
and  at  the  Ale  wife  Brook  station,  $0,285. 

(2)  South  Metropolitan  System. 

The  only  pumping  station  now  operated  in  the  South  Metropolitan 
System  is  the  Quincy  station.  In  connection  with  the  27.08  miles 
of  Metropolitan  sewers,  there  are  local  sewers  connected  nearly  350 
miles  in  length. 

The  Quincy  station  has  been  operated  by  the  Board  only  since 
April  1,  1901.  It  has  two  engines,  having  a  total  capacity  of 
8,000,000  gallons,  with  a  lift  of  36  feet. 

VII.    SEWERAGE  WORKS  —  FINANCIAL  STATEMENT. 

(1)  Construction  Loans  and  Receipts. 

The  appropriations  for  the  construction  of  the  Metropolitan  Sewer- 
age Works,  the  receipts  which  are  added  to  the  appropriations,  and 
the  expenditures  for  construction,  have  been  as  follow^s :  — 

(a)  North  Metropolitan  System » 

Appropriation  under  chapter  439  of  the  Acts  of  1889  (portion  of 

original  loan  of  15,000,000  devoted  to  this  system),  .        .  |4,210,865  73 

Appropriation  under  chapter  307  of  the  Acts  of  1894,  additional  loan,       500,000  00 
Appropriation  under  chapter  294  of  the  Acts  of  1895,  additional  loan,       800,000  00 


Amount  carried  forward^ '  f  5,010,866  73 
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Amount  brought  forward, tdt010,865  73 

Appropriation  under  chapter  414  of  the  Acts  of  1896,  for  Greenwood 

and  Boyntonville  (Wakefield), 80,000  00 

Appropriation  under  chapter  88  of  the  Acts  of  1897,  for  Greenwood 

and  Boyntonville  (Wakefield),  additional  loan,     ....  6,000  00 

Appropriation  under  chapter  436  of  the  Acts  of  1897,  for  additional 

outlet  in  Stoneham, 10,000  00 

Appropriation  under  chapter  520  of  the  Acts  of  1897,  for  Lexington 

extension, 70,000  00 

Appropriation  under  chapter  216  of  the  Acts  of  1898,  for  additional 

outlet  in  Everett, 60,000  00 

Appropriation  under  chapter  424  of  the  Acts  of  1898,  for  additions 

to  existing  pumping  plants, 166,000  00 

Appropriation  under  chapter  172  of  the  Acts  of  1900,  for  Wakefield 

branch, 176,000  00 

Appropriation  under  chapter  184  of  the  Acts  of  1900,  for  additional 

outlets  in  Chelsea  and  Everett, 90,000  00 

15,606,865  73 
Proceeds  from  sales  of  property  and  from  other  sources  to  Decem- 
ber 31,  1901, 16,067  53 

f6,621,923  26 
Amount  approved  by  the  Metropolitan  Sewerage  Commission  and 
the  Metropolitan  Water  and  Sewerage  Board  for  payment  to  De- 
cember 31, 1901  (of  which  |248,433.44  is  for  the  preceding  fifteen 
months), 6,666,707  81 

Balance,  January  1, 1902, (66,216  46 

(6)  South  Metropolitan  System. 

Charles  River  Valley  Sewer, 

Appropriation  under  chapter  439  of  the  Acts  of  1889  (portion  of 
originalloanof  15,000,000  devoted  to  this  system),       .        .        .     (789,184  27 

Appropriation  under  chapter  464  of  the  Acts  of  1900,  for  siphon 
purchase  in  Watertown, 10,912  00 

$800,046. 27 
Amount  approved  by  the  Metropolitan  Sewerage  Commission  for 

payment  to  December  31, 1901, 800,046  27 

No  balance,  January  1,  1902, - 
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Neponset  River  Valley  Sewer, 

Appropriation  under  chapter  406  of  the  Acts  of  1895,  original  loan,  f  500,000  00 

Appropriation  under  chapter  88  of  the  Acts  of  1897,  additional  loan,  800,000  00 

Appropriation  under  chapter  180  of  the  Acts  of  1898,  additional  loan,  35,000  00 

Appropriation  under  chapter  241  of  the  Acts  of  1899,  additional  loan,  25,000  00 

Appropriation  under  chapter  204  of  the  Acts  of  1901,  additional  loan,  40,000  00 


1900,000  00 
Proceeds  from  pumping  ground  water, 109  50 


•900,109  50 


Amount  approved  by  the  Metropolitan  Sewerage  Commission  and 
the  Metropolitan  Water  and  Sewerage  Board  for  payment  to  De- 
cember 31, 1901  (of  which  112,607.68  is  for  the  preceding  fifteen 
months), .        .        .        .        .       866,290  16 


Balance,  January  1, 1902, $33,819  84 

High-level  Sewer, 

Appropriation  under  chapter  424  of  the  Acts  of  1899,  original  loan,  $4,600,000  00 
Proceeds  from  sales  of  property  to  December  31,  1901,    .  575  00 


14,600,575  00 
Amount  approved  by  the  Metropolitan  Sewerage  Commission  and 

the  Metropolitan  Water  and  Sewerage  Board  for  payment  to  De- 
cember 31,  1901  (of  which  fl,371,981.64  is  for  the  preceding 
fifteen  months), 1,763,892  58 


Balance;  January  1, 1902, (2,836,682  42 

(c)  Metropolitan  Sewerage  Loans  Sinking  Fund. 

Under  authority  of  chapter  122  of  the  Acts  of  1899,  and  section 
14  of  chapter  424  of  the  Acts  of  1899,  the  Treasurer  of  the  Com- 
monwealth  was  required  to  consolidate  the  sinking  funds  of  all  the 
Metropolitan  sewerage  loans  into  one  fund,  to  be  known  as  the 
Metropolitan  Sewerage  Loans  Sinking  Fund. 

The  sinking  fund  as  thus  established  has  amounted  at  the  end  of 
each  year  to  sums  as  follows  :  — 

December  31,  1899, $361,416  59 

December  31,  1900, 454,520  57 

December  31,  1901 545,668  26 
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(2)  Annual  Appropriations  and  Receipts. 

The  annual  appropriations  for  the  maintenance  of  the  Metropol- 
itan Sewerage  Works,  the  receipts  of  the  Board  which  are  added  to 
the  appropriations  for  maintenance,  and  the  expenditures  for  main- 
tenance  for  the  fifteen  months  ending  December  31,  1901,  have  been 

as  follows :  — 

North  Metropolitan  System, 

Balance,  October  1, 1900, 151,995  80 

Appropriation  under  chapter  40  of  the  Acts  of  1901,        .  76,500  00 

Receipts  from  pumping  and  from  other  sources,      .  325  02 

•128,820  82 
Amount  approved  by  the  Boards  for  payment, .        .        •         115,868  15 

Balance,  January  1, 1902, f  12,952  67 

South  Metropolitan  System. 

Balance,  October  1, 1900,    .        .        .        .    '    .        .        .  99,447  89 

Appropriation  under  chapter  SO  of  the  Acts  of  1901,  76,060  00 

Receipts  from  sales  of  property  and  from  pumping,        .  10  00 

185,517  89 
Amount  approved  by  the  Boards  for  payment,  .        .        .  73,998  61 

Balance,  January  1, 1902, f  11,519  28 

The  Board  has  also  received  from  rentals  and  from  other  sources, 
to  be  applied  by  the  Treasurer  of  the  Commonwealth  to  the  Metro- 
politan Sewerage  Loans  Sinking  Fund  requirements,  $318.85. 

(3)  Annual  Assessments. 

Chapter  424  of  the  Acts  of  the  year  1899  provided  that  the 
Supreme  Judicial  Court  should  determine  the  proportion  in  which 
each  of  the  cities  and  towns  of  the  South  Metropolitan  Sj'^stem 
should,  for  the  term  of  five  years  next  after  the  year  of  the  first 
issue  of  scrip  or  certificates  of  debt  under  said  chapter,  annually 
pay  money  into  the  treasury  of  the  Commonwealth  to  meet  the 
interest  and  sinking  fund  requirements,  and  the  cost  of  maintenance 
and  operation  of  the  system.  The  award  of  the  commission  ajv 
pointed  in  the  year  1900,  covering  the  term  of  five  years  beginning 
with  the  year  1900  and  ending  with  the  year  1904,  is  shown  on 
pages  32  and  33  of  the  twelfth  annual  report  of  the  Metropolitan 
Sewerage  Commission. 
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Chapter  439  of  the  Acts  of  the  year  1889  provided  in  a  similar 
manner  for  the  appointment  of  commissioners  in  every  term  of  five 
years  to  determine  the  proportion  in  which  each  of  the  cities  and 
towns  forming  the  North  Metropolitan  System  should  annually  pay 
money  to  meet  the  interest  and  sinking  fund  requirements,  and  the 
cost  of  maintenance  and  operation  of  that  system.  On  May  16, 
1901,  the  Supreme  Judicial  Court  appointed  James  F.  Jackson  of 
Fall  River,  Larkin  T.  Trull  of  Lowell  and  Arthur  P.  Rugg  of 
Worcester  commissioners  to  determine  the  amount  of  these  annual 
payments,  beginning  with  the  year  1901  and  ending  with  the  year 
1905 ;  and  the  full  award  of  the  commissioners  will  be  found  in 
Appendix  No.  6. 

The  proportions  in  percentages  which  are  determined  to  be  pay- 
able by  the  several  cities  and  towns  are  as  follows  :  — 


CITT  OR  TOWN. 


Arlington, 
Belmont, 
Bolton,* 
Cambridge, 
Chelsea, . 
Everett, . 

Lexington,! 

Maiden,  . 

Med  ford, 

Melroae, . 

Somervllle, 

Stonebam, 

Wakefield, 

Winchester, 

Wlnthrop, 

Woburn, 


Totals, 


Proportiona  In 

Percentages  for 

Interest  and 

Sinking  Fund, 

baaed  on 

Valnatlon. 


Proportiona  in 
Percentagea  for 

Malntenanoe 

and  Operation, 

baaed  on 

Population. 


2.06 

.94 

30.66 

31.06 

8.14 

ft.  82 

.82 

8.06 

4.86 

8.10 

14.74 

•1.48 

1.78 

1.78 

1.45 

8.41 


100.00 


*  Baat  Boaton  and  Charleatown  diatrlcta. 


t  Villagea  of  Centra  and  Baat  Lexington. 


(4)  Expenditures  for  the  Different  Works. 

The  following  is  a  summary  of  the  expenditures  made  in  the 
various  operations  for  the  different  works :  — 


construction. 


For  Fifteen  Montha  ending 
Deoember  81, 1001. 


From  Beginning  of  Work 
to  December  81, 1001. 


Xorth  Metropolitan  Svttem. 
Original  aystem,  main  line  and  Dranchea, 
Lexington  branch,      •       • 
Everett  branch,   .       .       • 
Wakefield  branch, 
Btoneham  branch, 
Chelsea  and  Everett  ontleta, 
Wakefield  branch  extension. 

Total,  North  Metropolitan  System, 


#8,728  86 


86  00 

65,906  56 
173,622  02 


$248,483  44 


#5,160,782  68 
68,585  15 
54,877  12 
85,608  29 
11,574  10 
67,805  71 
176,884  91 


#5.565,707  81 
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CONSTRUCTION. 


For  Fifteen  Moothi  eodinff 
December  31, 1901. 


From  Beginning  of  Work 
to  December  31, 1901. 


South  Metropolitan  System* 

Charles  Rtver  vaJley  sewer 

Neponsei  River  valley  sewer,  main  line,    . 

Brookline  branch 

Total, 

High-level  sewer :  — 

Section  48,  Qaincy, 

Section  44,  Qaincy, 

Section  45,  Qaincy, 

Section  46,  Quincy, 

Section  47,  Quincy, 

Sections  48  and  49,  embankments,  Qaincy,  . 

Section  48,  Qaincy, 

Section  49,  Qaincy, 

Section  60,  Qaincy, 

Section  61,  Qaincy, 

Seciibn  62,  Qaincy, 

Section.  63,  Quincy, 

Section  64,  Qaincy, 

Section  66,  Qaincy  and  Milton,  • 

Section  66,  Milton, 

Section  67,  Milton, 

Section  68,  Milton 

Section  69,  Milton, 

Section  60,  Milton 

Section  61,  Milton, 

Section  62,  Milton, 

Section  68,  Milton, 

Section  64,  Neponset  River  crossing,     . 

Section  66,  Hyde  Park 

Section  66,  Hyde  Park, 

Section  67,  Hyde  Park,  Stony  Brook  cross> 

Ing, 

Section  68,  Hvde  Park  and  Roxbary,    . 

Section  69,  West  Roxbary 

Section  70,  West  Roxbary,     .... 

Section  71,  West  Roxbary 

Section  73,  West  Roxbary 

Section  73,  West  Roxbnry,     .... 
Section  74,  West  Roxbary  and  Roxbary,     . 

Section  76,  Roxbary 

Section  76,  Roxbury,  cast>iron  force  main.    . 
Section  77,  Roxbury,  Ward  Street  pumping 

station, 

Section  78,  Roxbary,  oonnecllog  sewer. 

Real  estate 

Apportionment  Commission,         .       • 
Administration, 

Total 

Total,  South  Metropolitan  System,     . 


Total  for  construction,  both  systems. 


$8,120  20 
9,487  48 


$8,1M  76 

2,084  48 

943  66 

1,116  65 

6,761  32 

24,463  00 
2,288  69 

64,807  22 
8,201  02 

68.666  82 
10,197  36 

5,766  19 

4,832  83 

103,979  16 

80,429  69 

5.661  97 

3,491  32 

7,482  44 

1,700  14 

804  69 

107,421  08 

81,736  42 

1,176  33 

23,086  04 

02,484  17 

4,020  46 
22,874  24 
42.816  2p 
61,689  64 

68.667  67 
108.662  61 

86,096  87 

119,648  63 

26,846  61 

901  17 

• 

6,841  24 

287  63 

176,794  18 

9,345  66 


#12,607  68 


1,371,981  64 
#1,384,689  32 


#1,683,022  76 


#866,802  68 
9,487  48 


#8,671  87 
6,199  43 
3,626  6t 
3,797  61 
8,443  28 

24,463  00 
4,970  66 

67,489  18 

10,882  98 

61,237  78 

12,879  32 

8,448  15 

7,614  79 

106,661  11 

83,111  66 
8,343  93 
6,173  88 

10,164  40 

4,382  10 

3,676  66 

110,103  03 

84.418  37 
3,867  28 

40,603  13 
114,868  13 

7,302  41 
78,813  66 

101,861  64 
86,607  44 
87,688  67 

111,261  98 
89,678  38 

122,828  28 

86,303  78 

3,583  13 

10,973  79 

1,240  90 

254,778  46* 

2,000  00 

26,716  66 


#800,O4«  27 


866,290  16 


1,763.892  58 
#3,430,229  01 


#8,995,936  83 


•  Including  #61,300.20  paid  for  Ward  Street  pumping  station  lot,  and  estimated  amount  of  #14,000 
for  part  of  Adams  estate  purchase  on  account  of  sand  for  use  in  connection  with  construction  of  Sec. 
tlon  48. 


MAINTENANCE. 


For  Fifteen 

Months  ending 

December  31, 1901. 


North  Metropolitan  System, 
South  Metropolitan  System, 

Total  for  maintenance. 


#116.H68  16 
73.998  61 


#189,866  76 
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(5)  Detailed  Financial  Statement. 

The  Board  herewith  presents,  in  accordance  with  the  Metropolitan 
Sewerage  Acts,  an  abstract  of  the  expenditures  and  disbursements, 
receipts,  assets  and  liabilities  for  the  fifteen  months  ending  Decem- 
ber 31,  1901:  — 

(a)  Expenditures  and  Disbursements. 


OEHESAL  CHARACTER  OF  EZPENDITURES. 


North  Metropolitan  System  —  Construction. 

Commissioners, 

Secretary,  engineer  and  auditor, 

Clerical  services, 

Engineers,  inspectors,  rodmen,  laborers  and  others. 

Advertising, 

Office  supplies, 

Postage,  telephone  and  telegrams,         .        .        .        . 
Books,  maps,  plans,  blue  prints  and  photography, 
Engineering  instruments  and  repairs  of  same, 

Engineering  supplies, 

Carriage  hire  and  travelling  expenses,  .        .        .        . 
Rent  of  office,  Pemberton  Building,       .        .        .        , 

Rent  of  office,  Melrose, 

Teaming  and  express,     . 

Tools  and  repairs  of  same 

Brick,  cement,  lumber  and  other  field  supplies,     . 
Contracts :  — 
Original  work :  — 

James  Heath  &  Son,  Sect.  35, . 
Wakefield  branch :  — 

John  Booth  Co.,  Sect.  60, 
Chelsea  and  Everett  outlets :  — 

H.  A.  Ilanscom  &  Co.,  Sect.  66, 

H.  A.  Hanscom  &  Co.,  Sect.  67, 
Wakefield  branch  extension  :  — 

Bruno,  Salomon e  &  Petitti,  Sect.  68, 

Chas.  G.  Belden  &  Co.,  Sect.  69,      . 

Old  Colony  Construction  Co.,  Sect.  60  (part), 

Metropolitan  Contracting  Co.,  Sect.  60  (part), 
Pumps  and  alterations,  pumping  plants. 
Land  takings,  purchase  and  recording,  . 

Experts  and  appraisers, 

Legal  services, 


Neponset  River  Valley  Sewer, 
Engineers,  inspectors,  rodmen,  laborers  and  others. 

Advertising 

Office  supplies, 

Postage,  telephone  and  telegrams, 

Books,  maps,  plans,  blue  pnnts  and  photography. 

Engineering  instruments  and  repairs  of  same. 

Amount  carried  forward^         .... 


For  Fifteen  Months 

ending  December 

81, 1901. 


1916  66 

1,262  60 

1,141  68 

26,893  84 

220  02 

269  99 

135  07 

211  88 

45  79 

825  74 

634  68 

812  60 

160  00 

131  64 

301  66 

9,240  86 


76  76 

86  00 

31,747  71 
21,827  79 

49,110  33 

47,719  76 

10,841  01 

36,671  68 

7,860  00 

1,480  60 

63  76 

366  26 


1248,433  44 

11,971  82 
47  18 
18  79 
81  90 
28  68 
9  00 


12,097  27 
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GENERAL  CHARAGTEB  OF  EXPENDITaRES. 


For  Fifteen  Months 

ending  December 

81, 1901. 


Amount  brought  forward, 

Neponset  River  Valley  Sewer — Con. 

Engineering  supplies, 

Carriage  hire  and  travelling  expenses, 

Teaming  and  express, 

Brick,  cement,  lumber  and  other  field  supplies,     .... 
Contracts :  — 
Brookline  branch :  — 

Thos.  J.  Kelley,  Sect.  30, 

Land  takings,  purchase  and  recording, 

Experts  and  appraisers, 

Legal  services, 

Claims  on  contracts, 

High-level  Sewer—  Construction. 

Commissioners, 

Secretary,  engineer  and  auditor, 

Clerical  services, 

Engineers,  inspectors,  rodmen,  laborers  and  others. 

Advertising, 

Office  supplies, 

Postage,  telephone  and  telegrams, 

Books,  maps,  plans,  blue  prints  and  photography. 
Engineering  instruments  and  repairs  of  same,      .        . 

Engineering  supplies, 

Carriage  hire  and  travelling  expenses, 

Repairs,  fittings  and  supplies,  main  office, 

Rent  of  office,  Pemberton  Building, 

Rent  of  sub-offices, 

Water  rates  and  connections, 

Clearing  wood  lot,  Quincy, 

Rent  of  office,  Ashburton  Place, 

Rent  of  wharf,  Quincy, 

Boats  and  boat  hire, 

Teaming  and  express, 

Tools  and  repairs  of  same, 

Brick,  cement,  lumber  and  other  field  supplies,    .... 
Contracts :  — 

Chas.  G.  Belden  &  Co.,  Sect.  47, 

Chas.  G.  Belden  &  Co.,  Sect.  49, 

Chas.  G.  Belden  &  Co.,  Sects.  48,49,  embankments,  . 

Chas.  G.  Belden  &  Co.,  Sect.  50, 

Thomas  F.  Moore,  Sect.  51, 

National  Contracting  Co.,  Sect.  52, 

National  Contracting  Co.,  Sect.  53, 

National  Contracting  Co.,  Sect.  54, 

H.  P.  Nawn,  Sect.  66, 

National  Contracting  Co.,  Sect.  66, 

J.  W.  Bustin  &  Co.,  Sect.  57, 

Latta  &  Terry  Co.,  Sect.  58, 

II.  P.  Nawn,  Sect.  59, 

E.  W.  Everson  &  Co.,  Sect.  62, 

National  Contracting  Co.,  Sect.  63, 

Amount  carried  forward^ 


•2,097  27 


105  55 

77  00 

1  15 

184  82 


6,942  59 

1,980  80 

225  00 

43  50 

1,000  00 

f  12,607  68 

f  4,750  00 

5,879  15 

2,239  53 

95,733  28 

1,008  82 

2,382  42 

536  45 

921  37 

582  84 

2,323  11 

3,211  96 

118  77 

3,281  25 

672  75 

9,220  60 

888  77 

300  00 

675  00 

25  00 

461  28 

21  84 

10,125  32 

3,804  90 
60,423  4% 
19,188  46 

6,209  67 
64,934  63 

8,164  75 

3,928  43 

3,178  67 
93,075  17 
76,733  30 

3,468  17 
711  87 

4,486  89 

100,386  83 

71,793  78 

1645,838  31 
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OENEBAL  CHARACTER  OF  EXPENDITURES. 


For  FUteen  Months 

ending  December 

31, 1901. 


AmourU  brought  forward, 


HigMevel  Sewer  —  Construction  —  Con. 
Contracts  —  Con. 

Beck  with  &  Quackenbush,  Sect.  65,    . 

Ed.  W.  &  John  J.  Everson,  Sect.  66,  . 

Beckwith  &  Quackenbush,  Sect.  68,    . 

Beckwith  &  Quackenbush,  Sect.  69,    . 

Charles  Linehan,  Sect.  70, 

CharlesF.  Taylor  &  Co.,  Sect.  71,      . 

Jones  &,  Meehan,  Sect  72, 

National  Contracting  Co.,  Sect.  73,     . 

H.  P.  Nawn,  Sect  7T, 

Sbailer  &  Schniglau  Co.,  Sect.  75  (part),  . 
Land  takings,  purchase  and  recording,  . 

Experts  and  appraisers, 

Legal  services, 

Claims  and  allowances  on  contracts. 


Total, 


North  Metropolitan  System  —  Maintenance. 
Administration :  — 

Commissioners,  secretary,  auditor  and  assistants, 

Postage,  printing,  stationery  and  office  supplies, 

Miscellaneous  expenses, 

General  superintendence :  — 

Engineer  and  assistants, 

Postage,  printing,  stationery  and  office  supplies. 

Rent,  telephone,  heating,  lighting  and  care  of  offices. 

Miscellaneous  expenses, 

Deer  Island  pumping  station :  — 

Labor, 

Coal, 

Oil  and  waste, 

Water, 

Packing, 

Repairs  and  renewals, 

Telephones  and  office  supplies, 

IVIiscellaneous  supplies  and  expenses. 
East  Boston  pumping  station :  — 

j^auor,  ....«•.•.. 

Coal, 

Oil  and  waste, 

Water, 

Packing, 

Repairs  and  renewals, 

Telephones  and  office  supplies, 

Miscellaneous  supplies  and  expenses, 
Charlestown  pumping  station :  — 

Labor, 

Coal 

Oil  and  waste, 

Water, 

Packing, 


f645,838  31 


21,025  75 

85,951  71 

21,384  26 

38,494  89 

55,400  77 

59,987  71 

101,068  22 

30,811  12 

111,947  10 

22,710  89 

170,713  94 

2,621  77 

2,380  20 

1,650  00 


Amount  carried  forward. 


11,371,981  64 


•1,697  19 
248  05 
401  62 

6,841  56 
435  49 
370  35 
204  24 

12,620  07 

7,111  47 

488  60 

1,639  20 

88  35 

949  84 

320  11 

1,575  96 

12,363  44 

9,809  70 

280  92 

1,083  60 

72  12 

1,769  56 

219  05 

1,018  47 

11,256  67 

4,237  20 

322  98 

484  80 

139  72 


♦77,950  33 
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GENERAL  CHABACTEB  OF  EXPENDITURES. 


For  Fifteen  Months 

ending  December 

SI,  1901. 


Amount  brought  forward. 


North  Metropolitan  System  —  Maintenance  —  Con. 
Charlestown  pumping  station  —  Con. 

Repairs  and  renewals, 

Telephones  and  office  supplies, 

Miscellaneous  supplies  and  expenses, 
Alewife  Brook  pumping  station :  — 

Labor, 

Coal, 

Oil  and  waste, 

Water, 

Packing, 

Repairs  and  renewals, 

Telephones  and  office  supplies, 

Miscellaneous  supplies  and  expenses. 
Sewer  lines,  labor, 

Supplies  and  expenses, 

Apportionment  Commission, 


Total. 


South  Metropolitan  System  —  Maintenance, 
Administration :  — 
Commissioners,  secretary,  auditor  and  assistants, 
Postage,  printing,  stationery  and  office  supplies, 
General  superintendence :  — 
Engineer  and  assistants,      .        .        .        '      •  . 
Postage,  printing,  stationery  and  office  supplies, 
Charles  River  valley  sewer :  — 

Sewer  lines,  labor, 

Supplies  and  expenses, 

City  of  Boston,  lor  pumping  and  interest, 
Neponset  River  valley  sewer:  — 

Sewer  lines,  labor, 

Supplies  and  expenses, 

City  of  Boston,  for  pumping  and  interest, 
Quincy  pumping  station  :*  — 

Labor, 

Coal, 

Oil  and  waste, 

Water, 

Packing, 

Repairs  and  renewals, 

Telephones  and  office  supplies, 

Miscellaneous  supplies  and  expenses, 


Total, 


177,950  3S 


838  35 
239  99 
921  22 


8,746  79 

2,<»U  46 

130  09 

3^4  16 

21  06 

169  21 

215  92 

621  25 

21,S24  08 

4,791  25 

2,000  00 

fll5,b68  15 

1333  3S 

120  98 

1,288  34 

13  88 

3,868  50 

116  59 

44,845  39 

2,151  28 

144  75 

17,290  00 

2,392  7» 

1,288  42 

19  91 

10  ( 0 

15  98 

448  34 

44  42 

606  22 

173,998  61 


*  From  April  1, 1001. 


(b)  Receipts, 

The  receipts  from  the  sales  of  property,  from  rents  and  from  other 
sources  have  been  credited  as  follows  :  — 
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For  Flfteea  Months 

From  Beginning  of 

ending  December 

Work  to 

81, 1901. 

December  81, 1901. 

North  Metropolitan  System,  —  construction, 

16,765  55 

116,057  53 

Neponset  River  yalley  sewer,—  construction. 

- 

109  50 

High-leTel  sewer,—  construction. 

575  00 

575  00 

North  Metropolitan  System,  —  maintenance, 

325  02 

325  02 

South  Metropolitan  System,-  maintenance. 

10  00 

10  00 

Metropolitan  Sewerage  Loans  Sinking  Fund, 

318  85 

318  85 

Totals, 

17,994  42 

117,395  90 

(c)  Assets. 

The  following  is  an  abstract  of  the  assets,  the  more  important 
items  being  given  :  — 

Office  furniture,  fixtures  and  supplies :  — 
2  book  cases ;  8  plan  cases ;  37  miscellaneous  cases  and  cabinets ;  137  chairs ;  17 
desks ;  2  letter-copying  presses ;  railroad  tickets  (value),  $357.26  ;  25  reference 
books;  52  stools;  35  coal  stoves;  25  tables  (office)  ;  26  tables  (drafting)  ;  1 
telephone  line  (private)  ;  1  typewriter;  stamped  envelopes  (value),  f  18  50. 

Engineering  and  scientific  instruments  and  supplies :  — 

6  drawing  boards ;  1  calculating  instrument ;  1  cement-testing  machine ;  1  cur- 

rent meter;  9  engineers^  levels;  2  pantographs;  1  photographic  outfit;  6 
planimeters ;  94  levelling,  measuring  and  sight  rods ;  84  pairs  rubber  boots ; 
84  scales ;  2  section  liners ;  12  straight-edges ;  60  tapes ;  12  transits. 

Horses^  vehicles,  field  machinery,  etc. :  — 
1  horse ;  1  cai*t ;  1  sled ;  1  wagon  ;  1  road  roller ;  2  harnesses ;  8  bush  hooks,  bill 
hooks,  scythes,  etc. ;  2  hand  carts ;  3  iron  hand  rollers ;  5  lawn  mowers. 

Machinery,  tools  and  other  appliances  and  supplies :  — 

7  adzes ;  4  anchors ;  7  anvils ;  27  axes  and  hatchets ;  32  barrows ;  23  bars,  crow 

and  others ;  1  blacksmithing  outfit ;  1  blasting  battery ;  52  blocks,  all  kinds ; 
4  blowers ;  10  row  boats ;  1  boat,  naphtha  launch ;  21  boilers ;  102  chisels ;  4 
carts  and  cars ;  9  chain  hoists ;  5  derricks ;  14  drilling  machines ;  5  dynamos ; 
16  engines ;  10  gages ;  7  grindstones ;  18  hoes,  all  kinds ;  4  forks, ;  56  ham- 
mers ;  7  hoisting  buckets ;  1,695  feet  hose,  all  sizes ;  3  indicators ;  2  injectors 
and  inspirators ;  11  jacks ;  1,200  feet  ladders ;  3  lathes ;  10  M  feet  B  M.  lum- 
ber ;  4  mattocks ;  1^  mauls ;  2  meters,  pressure,  etc. ;  10  oil  cabinets  and 
tanks;  13  pipe  cutters;  18  die  plates,  stocks,  etc.;  72  picks;  3  plumber^s 
furnaces;  14  pumping  engines;  25  steam  pumps;  1  centrifugal  pump;  6 
diaphragm  pumps ;  8  miscellaneous  pumps ;  15  rakes ;  1  rock  drill ;  34  saws ; 
13  scales,  yard,  platform,  etc. ;  104  shovels,  scoops,  spades,  etc. ;  13  steam 
siphons ;  43  temporary  buildings  and  structures ;  24  tongs ;  24  tool  and  coal 
boxes,  etc., ;  10  trench  and  other  braces ;  1  truck ;  14  vises ;  2  winches ;  274 
wrenches ;  2,427  feet  wrought-iron  pipe,  all  sizes. 

Heal  estate  connected  with  works  not  completed :  — 
Land  for  the  Ward  Street  pumping  station,  Roxbury;  for  the  outfall  sewer  at 
Nut  Island,  Boston  harbor ;  and  for  other  portions  of  the  high-level  sewer. 

Completed  works,  including  real  estate  connected  therewith :  — 
Pumping  stations  at  Deer  Island,  East  Boston,  Charlestown,  Somerville  and 
Quincy ;  82.47  miles  of  completed  sewer;  stock  yards  and  buildings  at  Deer 
Island,  East  Boston  and  at  Hyde  Park,  and  vacant  lots  in  Winthrop  and  Chelsea. 
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(d)  Liabilities, 
There  are  liabilities  as  follows  :  — 

Unpaid  bills f  18,400  00* 

Due  on  monthly  pay  rolls, 1,886  00 

f  20,286  00 

Amounts  on  Monthly  Estimates^  not  due  untU  Completion  of  Oontrcucta  or 

untU  Claims  are  settled. 


North     Metropolitan     Con- 
struction :  — 
The  George  F.  Blake  Man- 
ufacturing Co. 
John  Sheehan, 
John  Sheehan, 
Jones  &  Meehan,  . 

H.  A.  Hanscom  &  Co., 

H.  A.  Hanscom  &  Co., 

Bruno,  Salomone  &  Petitti, 

Chas.  6.  Belden  <&  Co.,     . 

Old  Colony  Const.  Co., 

Metropolitan  Contg.  Co.,  . 
Neponset  Valley  System :  — 
E.  W.  Everson  &  Co.,  . 

Thos.  J.  Kelley, 
High-level  sewer :  — 

Chas.  G.  Belden  &  Co.,     . 

Chas.  G.  Belden  &  Co.,     . 

Chas.  G.  Belden  &  Co.,      . 

Chas.  G.  Belden  &  Co.,     . 

Thomas  F.  Moore,     . 

National  Contracting  Co., . 

National  Contracting  Co., . 

National  Contracting  Co., . 

H.  P.  Nawn, 

National  Contracting  Co., . 

J.  W.  Bustin  &  Co.,  . 

Latta  &  Terry  Co.,    . 

H.  P.  Nawn, 

E.  W.  Everson  &  Co., 

National  Contracting  Co., . 

El  W.  &  John  J.  Everson, . 

Charles  Linehan, 

Charles  F.  Taylor  &  Co.,  . 

Jones  &  Meehan, 

National  Contracting  Co., 

H.  P.  Nawn, 

E.  W.  Everson  &  Co., 


Original  work,  Alewife  Brook  pump- 
ing station. 
Original  work.  Sect.  20,     . 
Original  work.  Sect  37,     . 
Original  work.  Sect.  44,     . 
Chelsea  and  Everett  outlets.  Sect.  56, 
Chelsea  and  Everett  outlets,  Sect.  57, 
Wakefield  branch  extension,  Sect.  58, 
Wakefield  branch  extension.  Sect.  59, 
Wakefield  branch  extension,  Sect.  60, 
Wakefield  branch  extension.  Sect.  60, 


Original  work.  Sect.  25,     . 
Brookline  branch.  Sect.  SO, 

Sect.  47,      .... 

Sects.  48,  49,  embankments. 

Sect.  49, 

Sect.  50, 

Sect.  51, 

Sect.  52, 

Sect.  58, 

Sect.  54, 

Sect.  55, 

Sect.  56, 

Sect.  57, 

Sect.  58, 

Sect.  59, 

Sect.  62, 

Sect.  63, 

Sect.  66, 

Sect.  70, 

Sect.  71, 

Sect.  72, 

Sect.  78, 

Sect.  74, 

Sect.  75, 


•1«875  00 

450  00 
4,458  18 
82  OO 
1.670  93 
1,148  83 
2,584  77 
2,511  57 
1,894  17t 
6,277  33 

50  00 
1,225  16 

671  45 

3,386  21 

8,898  25 

1,095  81 

9,879  48 

1,661  39 

747  74 

679  62 

8,529  94 

13.663  60 

612  03 

125  63 

884  66 

6,034  77 

12,928  52 

18,543  70 

18,480  48 

4,206  98 

6,121  67 

5,481  82 

4,535  33 

184  50 


(146,531  42 


*  Mlscelianeoas  current  bills  of  1901  and  those  coming  In  from  time  to  time  after  January  1, 1902,  bave 
aince  been  paid. 

t  Labor  and  other  claims  paid  by  the  Board  exceed  this  amount. 
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Amounts  have  been  agreed  upon  in  the  following  cases,  but  the 
deeds  have  not  yet  passed :  — 

Heirs  of  Austin  White,  $100;  William  Bogle,  $1,250;  George 
H.  Hardwick,  $75 ;  Jennie  M.  Kimbfill,  $500. 

On  the  claims  of  the  following  it  is  impossible  to  state  the  amounts 
due  for  land  and  other  damages,  as  suits  are  now  pending  in  the 
courts  for  the  determination  of  the  same  :  — 

Joseph  Stone  et  a?.,  Amos  Stone  et  aZ.,  city  of  Boston,  Henry  W» 
Hunt  et  al.y  Peter  P.  Veale,  Margaret  Noon,  Evangelical  Lutheran 
Church,  William  Finneran,  Harvard  College,  Charles  L.  Flinty 
Jacob  Schaffreen,  Theodore  H.  Tyndale,  John  Sheehan,  Mary  E. 
Connolly,  Mary  Rohan. 

VIII.  ADMISSION    OF    OTHER    MUNICIPALITIES    INTO    THE 

METROPOLITAN   WATER  DISTRICT. 

In  accordance  with  negotiations  which  were  taking  place  at  the 
end  of  the  preceding  year,  Stoneham  was  admitted  into  the  Metro- 
politan Water  District  on  May  23,  1901.  It  was  agi*eed  between 
the  Board  and  the  town  that  water  might  be  furnished  to  the  town 
from  a  reservoir  to  be  constructed  by  the  Board  on  Bear  Hill  at  an 
elevation  of  between  295  and  300  feet  above  the  Boston  city  base,, 
when  full,  and  that  water  should  be  delivered  into  main  pipes  of  the 
town  at  the  junction  of  Main  and  Franklin  streets.  As  the  build- 
ing of  a  reservoir  on  Bear  Hill,  the  laying  of  a  considerable  length 
of  main  pipe  in  order  to  connect  with  the  Stoneham  water  system, 
and  the  extra  pumping,  involved  the  expenditure  of  a  considerable 
sum  of  money,  the  payment  of  $30,000  by  the  town  was  required. 
These  works  were  so  far  completed  that  water  was  supplied  to  the 
town  on  October  21,  1901. 

IX.  ADDITIONAL  LOANS  AND  CHANGES  OF  ASSESSMENTS 

FOR  METROPOLITAN   WATER  WORKS. 

Attention  was  called,  in  the  report  of  the  Metropolitan  Water 
Board  of  last  year,  to  the  necessity  of  authorizing  an  additional 
water  loan,  in  order  to  provide  for  expenditures  which  had  not  been 
contemplated  by  the  original  Metropolitan  Water  Act.  A  recom- 
mendation for  such  loan  was  made  by  the  Governor  in  his  message 
to  the  Legislature.  The  additional  appropriation  was  principally 
required  for  the  construction  of  the  Weston  Aqueduct,  and  for  the 
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amount  adjudged  to  be  due  to  the  city  of  Boston  on  account  of  the 
taking  of  its  works. 

An  act  was  accordingly  passed,  on  June  5,  1901,  authorizing  a 
Metropolitan  Water  Loan  to  an  amount  not  exceeding  $13,000,000, 
in  addition  to  the  $27,000,000  previously  authorized. 

The  attention  of  the  Metropolitan  Water  District  and  of  the 
Legislature  had  also  been  called  to  the  provisions  of  the  original 
Metropolitan  Water  Act,  by  which  the  annual  assessments  imposed 
upon  the  cities  and  towns  in  the  District  were  insuflScient  for  sev- 
eral years  to  meet  the  entire  cost  of  maintenance,  the  interest  on 
the  loan  and  the  requirements  of  the  sinking  fund.  The  assess- 
ments began  in  the  year  1898,  and,  besides  the  amount  of  $42,500 
added  on  account  of  the  preliminary  expenditures  of  the  State  Board 
of  Health,  the  sum  of  $300,000  only  was  assessed  for  that  year ;  and, 
although  it  was  provided  that  an  increase  of  $200,000  in  the  amount 
of  the  assessment  should  be  made  in  each  successive  year,  the  annual 
assessments  would  be  inadequate  to  meet  the  total  of  the  annual  re- 
quirements for  several  years,  so  that,  to  meet  the  successive  defi- 
ciencies, the  amount  of  the  water  loan  ultimately  necessary  would 
have  to  be  increased  by  about  $4,000,000. 

Chapter  489  of  the  Acts  of  the  year  1901  was  passed  on  June  13, 
and  provided  that  the  assessment  for  the  current  year,  and  of  each 
year  thereafter,  should  be  sufficient  to  meet  the  annual  requirements 
for  maintenance,  interest  and  the  sinking  fund.  Although  the  pas- 
saore  of  this  act  increased  to  a  considerable  extent  the  amount  of  the 
assessment  for  the  year  1901  over  that  of  the  preceding  year,  this 
action  will  result  in  a  smaller  maximum  assessment  in  the  future, 
and  wisely  requires  the  payment  of  current  expenditures  by  current 
assessments. 

X.     MEASURES  TO  PREVENT  WASTE   AND   EXCESSIVE  USE 

OF  WATER. 

The  Board  deems  it  to  be  its  duty  to  the  Metropolitan  Water  Dis- 
trict again  to  call  attention,  not  only  to  the  large  consumption  of 
water,  but  also  to  the  great  increase  in  consumption  occurring  from 
year  to  year.  The  State  Board  of  Health  in  its  report  of  1895 
stated  that  the  average  daily  consumption  of  water  in  the  Metro- 
politan District  for  the  preceding  year  was  79,046,000  gallons.  In 
that  report  the  State  Board  estimated  that  the  daily  consumption 
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would,  in  the  year  1895,  reach  84,000,000  gallons,  or  85  gallons 
per  inhabitant,  and  that  the  daily  consumption  in  the  year  1900  would 
reach  103,000,000  gallons,  or  90  gallons  per  inhabitant.  It  was 
estimated  that  a  consumption  of  100  gallons  per  inhabitant  would 
be  reached  in  the  year  1920 ;  and,  in  making  its  calculations  as  to 
future  needs  of  the  District,  it  was  estimated  that,  with  the  con- 
sumption of  100  gallons  per  inhabitant,  the  sources  of  supply  then 
recommended  would  be  sufficient  until  the  year  1920.  The  district 
for  which  the  calculation  was  made  embraced  not  simply  the  cities 
and  towns  now  in  the  District,  but  all  the  cities  and  towns  within 
the  ten-mile  limit. 

In  the  year  1895  the  daily  consumption  in  the  cities  and  towns  now 
constituting  the  District  amounted  to  69,188,000  gallons,  —  a  daily 
consumption  per  inhabitant  of  92  gallons.  In  the  year  1901  the 
daily  consumption  of  water  in  the  District  had  reached  104,178,000 
gallons,  —  a  daily  consumption  of  117  gallons  per  inhabitant. 

A  greater  increase  than  was  estimated  called  for  the  construction 
of  the  Weston  Aqueduct  two  or  three  years  prior  to  the  time  when 
its  need  had  been  anticipated.  An  increase  in  the  next  few  years 
coiresponding  to  that  which  has  occurred  since  the  beginning  of  the 
operations  of  the  Board  will  compel  resort  to  be  had  in  a  very  few 
years  to  additional  sources  of  supply,  at  a  date  ten  or  twelve  years 
earlier  than  had  been  estimated  under  the  calculations  made  by  the 
State  Board  of  Health  in  the  year  1895. 

It  is  not  necessary  to  repeat  that  this  increase  in  consumption 
causes  a  great  increase  in  the  annual  expenditures  for  maintenance 
and  operation,  and  that  it  hastens  the  time  when  great  expenditures 
must  be  incurred  for  new  sources  of  supply,  new  pumping  facilities, 
new  aqueducts,  and  new  mains  and  other  equipments. 

The  Board  continues  of  the  belief  that  the  annual  consumption 
of  water  in  the  District  is  greater  than  is  necessary,  and  that  there 
is  considerable  waste  and  misuse  of  water.  It  has  during  the  year 
continued  to  urge  many  of  the  municipalities  to  adopt  stricter  regu- 
lations in  the  consumption  of  water  and  to  make  a  more  rigorous 
enforcement  of  rules. 

The  Board,  acting  under  the  authority  granted  to  it  under  section 
10  of  the  Metropolitan  Water  Act,  which  provides  that  the  Board 
may  take  all  proper  measures  to  prevent  the  improper  use  or  waste 
of  water,  adopted,  on  August  2,  1901,  the  following  regulations  in 
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regard  to  the  use  of  hand  hose  and  lawn  sprinklers,  to  be  enforced 
throughout  the  District  on  and  after  January  1,  1902  :  — 

The  use  of  water  through  hand  hose  on  premises  where  the  water  supply 
is  not  metered  shall  be  restricted  to  two  hours  in  each  day,  such  use  to  be 
had  between  the  hours  of  5  and  8  a.m.  and  5  and  8  p.m. 

The  hose  must  be  used  with  a  nozzle  not  exceeding  three-sixteenths  of 
an  inch  in  diameter,  and  while  so  used  must  be  held  in  the  hand  of  a  person 
on  the  premises  of  the  water  taker. 

On  premises  where  the  water  supply  U  metered,  the  above  restrictions 
do  not  apply,  and  a  lawn  sprinkler  may  be  attached  to  the  hose. 

The  Board  also  gave  notice  that  the  charge  for  hand  hose  used  in 
accordance  with  these  regulations  would  not  be  less  than  $4  per 
annum. 

The  question  of  the  prevention  of  the  excessive  use  and  waste  of 
water  was  made  the  subject  of  conferences  between  the  Board  and 
the  various  water  boards  and  other  officials  in  the  District  in  the 
early  part  of  the  year.  The  subject,  as  more  especially  discussed, 
was  the  introduction  of  water  meters  to  individual  water  takers. 
There  was  considerable  difference  in  opinion  as  to  whether  the  time 
had  come  for  either  compelling  or  for  urging  or  directly  encouraging 
the  use  of  meters  by  individual  takers ;  but  there  seemed  to  be  a 
general  opinion  expressed  that  it  would  be  wise  that  the  water  sup- 
plied to  the  various  cities  and  towns  should  be  measured,  and  that 
the  amount  of  the  consumption  of  water  should  become  an  element 
in  fixing,  so  far  as  practicable,  the  annual  assessment. 

The  Board  accordingly  caused  investigations  to  be  made  as  to  the 
feasibility  of  determining,  by  meters  or  otherwise,  the  amount  of 
water  furnished  to  each  city  and  town  in  the  District ;  and,  although 
it  was  ascertained  that  the  cost  of  such  determinations  would  J>e 
considerable,  it  seemed  that  such  cost  would  be  justified,  even  if  not 
called  for  on  other  grounds,  if  the  different  cities  and  towns  could 
thus  be  given  a  pecuniary  motive  for  enforcing  proper  regulations 
against  waste  and  excessive  use  of  water. 

Inasmuch  as  the  Metropolitan  Water  Act  provided  that  the  annual 
assessments  upon  the  cities  and  towns,  other  than  the  city  of 
Boston,  should  be  apportioned  one-third  in  proportion  to  their 
respective  valuations  and  the  remaining  two-thirds  in  proportion  to 
their  respective  populations,  the  Board  believed  that  to  substitute 
for  the  element  of  population  the  quantity  of  water  used,  so  that  the 
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assessment  should  be  based  one-third  in  proportion  to  the  valuations 
and  two-thirds  in  proportion  to  the  quantities  of  water  respectively 
used,  would  be  a  step  in  the  direction  of  checking  waste  and  exces- 
sive use,  and  would  operate  for  the  benefit  of  the  entire  District. 

The  Board  trusts  that  the  results  of  the  investigations  which  it  has 
begun  upon  this  subject  will  enable  it  to  make  future  recommenda- 
tions tending  further  to  check  unnecessary  consumption. 

The  inadequacy  of  the  present  aqueducts  to  furnish  the  quantities 
of  water  required  under  the  larger  consumption  in  periods  of  exces- 
sive drafts  upon  the  works  may  require  at  times  a  special  economy 
in  use  until  the  new  Weston  Aqueduct  is  able  to  aid  the  resources 
of  the  present  aqueducts. 

XI.    ELECTROLYSIS  AFFECTING  IRON  PIPES. 

The  Board  has  been  having  extended  investigations  made  as  to  the 
efiects  upon  iron  pipes  of  the  underground  electric  currents.  For 
some  years  injurious  effects  have  been  observed  from  the  action  of 
electricity  upon  water  and  other  pipes.  The  examinations  which 
have  been  made  are  convincing  that  the  electric  currents  from  the 
street  railway  systems  have  already  caused  serious  damage  to  the 
pipe  lines.  This  injury  has  thus  far,  in  general,  been  found  in  pipes 
in  the  vicinity  of  the  power  stations  of  the  street  railway  systems, 
but  it  is  probable  that  the  injuries  exist  in  other  places,  and  es- 
pecially that  there  has  been  destructive  action  taking  place  at  the 
joints  of  the  pipes. 

The  injury  which  has  already  been  caused  is  of  large  amount,  and, 
it  the  present  conditions  continue,  they  will  result  in  a  large  de- 
struction of  pipes  within  a  very  few  years.  The  cost,  however,  of 
replacing  these  pipes  is  but  a  minimum  of  the  damage  which  may 
be  occasioned.  By  the  sudden  breakage  of  pipes,  large  damage 
may  be  caused  to  neighboring  property  in  thickly  settled  districts, 
and  serious  consequences  may  ensue  where  large  portions  of  the 
District  are  dependent  upon  a  single  line  of  pipe. 

It  would  seem  that  this  electrical  action,  resulting  from  the  opera- 
tion of  electric  railways,  may  be  prevented  by  the  use  of  a  double 
trolley  system,  in  which  return  currents  shall  be  insulated  from  the 
rails  and  from  the  earth. 

The  damages  which  are  occasioned  are  by  no  means  confined  to 
the  pipes  belonging  to  the  Metropolitan  Water  and  Sewerage  Board. 
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The  attention  of  the  railway  companies  has  been  from  time  to 
time  called  to  the  matter,  but  it  would  seem  that  efficient  and  radi- 
cal measures  must  soon  be  called  for  to  remedy  these  difficulties. 

XII.     RECOMMENDATIONS  FOR  LEGISLATION. 

In  a  preliminary  report  made  to  the  Legislature  (House  Docu- 
ment, No.  26)  the  following  recommendations  for  legislation  for  the 
current  year,  under  both  the  water  and  sewerage  acts,  were  made :  — 

Application  has  been  made  to  the  Board  in  one  or  two  instances  that  a 
supply  of  water  from  the  Metropolitan  System  be  furnished  to  sections  of 
a  town  that  is  embraced  within  the  ten-mile  limit  prescribed  by  the  Metro- 
politan Water  Act  (chapter  488  of  the  Acts  of  the  year  1895),  which  are 
not  reached  by  the  water  pipe  system  that  supplies  the  larger  portion  of  the 
town.  If  a  town  is  within  the  ten-mile  limit,  the  act  provides  that  the 
Board  shall  admit  tlie  town,  on  its  application,  into  the  District,  and  fur- 
nish it  water ;  or  shall  furnish  water  to  any  water  company  owning  the 
water  pipe  system  in  the  town,  on  such  company  assuming  the  assessments 
of  the  town,  if  any,  and  such  payment  of  money  as  the  Board  may  deter- 
mine. The  act  does  not  contemplate  the  existence  of  two  or  more  water 
companies  or  systems  supplying  water  to  different  sections  of  a  town. 
Were  such  town  without  the  ten-mile  limit,  the  Board  might  under  the  act 
furnish  any  such  section  with  water,  upon  such  payment  of  money  as  the 
Board  might  determine.  Recommendation  is  made  that  the  act  be  so 
amended  that  the  Board  may  furnish  water  to  a  water  company  in  a  town 
within  the  ten-mile  limit,  but  not  admitted  into  the  District,  which  owns 
the  water  pipe  system  of  a  section  of  a  town,  on  the  water  company  paying 
such  sum  of  money  as  the  Board  may  determine,  such  sum  to  exceed  in  any 
case  the  proper  proportion  of  the  entire  assessment  which  would  be  imposed 
upon  the  town  were  it  a  part  of  the  Metropolitan  Water  District. 

By  the  various  acts  under  which  the  Metropolitan  Sewerage  Commis- 
sioners were  authorized  to  construct  the  different  systems  of  sewerage, 
different  points  of  time  were  fixed  at  which  the  taking  of  lands  for  sewer 
purposes  should  take  effect.  It  would  seem,  though  not  without  some 
doubt,  that,  at  the  time  of  the  consolidation  of  the  commission  with  the 
Metropolitan  Water  Board,  the  statutes  provided  that  the  takings  of  lands 
for  the  sewerage  works  should  take  effect  on  the  passage  by  the  Board  of 
the  order  for  the  taking ;  on  the  other  hand,  the  Metropolitan  Water  Act 
provided  that  all  takings  of  lands  for  water  works  should  take  effect  upon 
the  recording  of  the  instrument  of  taking  in  the  registry  of  deeds.  It  is 
manifestly  desirable  that  no  doubt  should  exist  as  to  the  time  when  the 
takings  become  effective,  and  that  the  same  rule  should  apply  to  all  takings 
of  land  by  the  consolidated  Board ;  and  the  Board  recommends  the  passage 
of  an  act  to  this  effect. 
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XIII.    FUTURE  WORK. 

Upon  both  the  water  and  sewerage  works  a  large  amount  of  con- 
struction work  will  be  required  during  the  coming  year. 

The  stripping  and  removal  of  soil  from  the  Wachusett  Reservoir 
will  be  continued  as  rapidly  as  during  the  last  year ;  the  work  upon 
the  Wachusett  Dam  and  Weston  Aqueduct,  which  has  been  well 
begun,  will  be  prosecuted  with  larger  forces ;  considerable  lines  of 
main  pipe  will  be  laid  in  order  to  convey  water  from  the  Weston 
Aqueduct  into  the  District,  and  to  complete  a  second  connection 
between  Chestnut  Hill  Reservoir  and  Spot  Pond;  the  excavation 
and  improvement  of  the  Pegan  Brook  Meadow  in  Lake  Cochituate 
will  require  vigorous  efforts  for  its  completion  within  the  time 
limited ;  and  there  will  be  need  of  a  large  amount  of  construction 
work  in  the  relocation  of  the  Central  Massachusetts  Railroad,  an 
undertaking  which  will  have  to  be  well  advanced  toward  completion 
during  the  year. 

The  construction  of  the  high-level  sewer  in  the  South  Metropolitan 
System,  which  has  likewise  been  well  advanced,  will  call  for  more 
sewerage  work  than  in  any  previous  year,  and  involve  the  difficult 
operations  of  laying  submarine  pipes  for  the  outlet  off  Nut  Island ; 
a  new  pumping  station  at  Ward  Street  in  Roxbury  must  be  begun, 
and  engines  and  other  equipment  for  its  operation  must  be  supplied. 

The  report  of  the  Chief  Engineer,  relating  to  the  Metropolitan 
Water  Works,  and  the  report  of  the  Engineer  of  the  Metropolitan 
Sewerage  Works,  are  herewith  submitted. 


Respectfully  submitted, 


B08TOH1  Januaiy  1, 1902. 


HENRY  H.  SPRAGUE. 
HENRY  P.  WALCOTT. 
JAMES  A.  BAILEY,  Jr. 
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EEPORT  OF  THE  CHIEF  ENGINEER. 


To  the  Metropolitan  WcUer  and  Sewerage  Board, 

Gentlemen  :  —  The  following  is  a  report  of  the  operations  of  the 
Engineering  Department  of  the  Metropolitan  Water  Works  for  the 
year  ending  December  31,  1901. 

Organization. 

The  general  organization  of  the  Engineering  Department  remains 
the  same  as  last  year.  The  list  of  engineers  reporting  directly  to 
the  Chief  Engineer  is  as  follows  :  — 

Dexter  Brackett,    .  .  Engineer^  DistribtUion  Department, 

Desmond  FitzGerald,  .  Engineer^  Sudbury  Department, 

Thomas  F.  Richardson,  .  Engineer^  Dam  and  Aqueduct  Department, 

Hiram  A.  ^Iiller,     .  .  Engineer^  Reservoir  Department, 

Horace  Ropes,  .        .  .  Engineer^  Weston  Aqueduct  Department. 

Alfred  D.  Flinn,      .  .  Principal  Office  Assistant. 

John  N.  Ferguson,   .  .  Office  Assistant, 

Joseph  P.  Davis,  A.  Fteley  and  Hiram  F.  Mills  have  continued 
as  consulting  engineers. 

John  W.  Lynch  has  continued  in  direct  charge  of  the  pumping 
stations  at  Chestnut  Hill,  and  in  general  charge  of  the  mechanical 
work  at  all  other  pumping  stations  of  the  Distribution  Department. 

Charles  E.  Haberstroh  has  continued  as  assistant  superintendent 
in  the  Sudbury  Department,  in  immediate  charge  of  the  storage 
reservoirs  and  other  works  on  the  Sudbury  and  Cochituate  water- 
sheds and  of  the  Sudbury  and  Cochituate  aqueducts. 

George  E.  Wilde  has  continued  as  assistant  superintendent  in  the 
Distribution  Department,  in  immediate  charge  of  the  maintenance 
and  operation  of  the  pipe,  lines  and  other  works  within  the  Metro- 
politan District,  with  the  exception  of  the  pumping  stations,  and  is 
also  engaged  at  times  upon  the  work  of  construction. 

At  the  beginning  of  the  year  the  engineering  force,  including  both 
those  engaged  upon  the  construction  and  maintenance  of  the  works, 
numbered  159,  and  at  the  end  of  the  year  158  ;  and  during  the  year 
fluctuated  from  a  minimum  of  147,  in  the  spring,  to  a  maximum  of 
190,  in  August. 
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In  addition  to  the  engineering  force,  which  included  the  engineers 
engaged  upon  the  inspection  of  the  work,  other  inspectors  have  been 
employed  upon  masonry,  earthwork  and  pipe  laying.  The  maximum 
number  so  employed  at  any  one  time  during  the  year  was  12. 

Gangs  of  men  under  the  immediate  direction  of  foremen  and  under 
the  general  direction  of  the  engineers  have  been  employed  from  time 
to  time  to  do  minor  work,  the  more  important  items  of  which  are 
improvements  at  Lake  Cochituate,  preliminary  work  at  the  Weston 
Reservoir,  repairs  at  the  Waban  Hill  Reservoir  in  Newton,  and  pipe 
laying  in  the  Metropolitan  Water  District.  There  has  also  been  a 
maintenance  force,  averaging  185,  employed  at  the  pumping  stations 
and  in  connection  with  the  maintenance  of  reservoirs,  aqueducts, 
pipe  lines,  swamp  ditches  and  other  works. 

Force  Employed  on  Works. 

The  force  employed  upon  the  works  in  1901  was  considerably 
larger  than  the  force  employed  in  1900,  owing  to  the  increased 
amount  of  contract  work. 

The  largest  force  employed  upon  the  works  at  any  one  time  during 
the  year  was  in  the  latter  part  of  August,  as  follows  :  — 


Men. 

Hones. 

Contractors'  force :  — 

Reservoir  Department, 

1,296 

163 

Dara  and  Aqueduct  Department, 

312 

16 

Weston  Aqueduct  Department, .... 

819 

118 

Distribution  Department, 

241 

2,668 

80 

322 

Day-labor  force,  construction,       .... 

40 

-    2 

Engineering  force,  including  engineer  inspectors 

and  those  engaged  upon  maintenance. 

188 

- 

Inspectors  not  engineers, 

10 

- 

Maintenance  force,  not  including  civil  engineers. 

203 

- 

■ 

8.109 

324 

Arrangement  of  Report. 

In  continuing  this  report,  it  is  the  purpose  to  separate  the  work 
charged  to  the  construction  account  from  that  charged  to  the  main- 
tenance account ;  but,  as  the  work  of  construction  and  maintenance 
is  supervised  by  the  same  principal  engineers,  and  in  very  many 
cases  the  assistants  are  engaged  upon  both  classes  of  work,  it  is  not 
feasible  to  make  a  complete  separation. 
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CONSTRUCTION. 

Contracts. 

A  detailed  statement  of  the  contracts  made  and  pending  during 
the  year  is  given  in  Appendix  No.  1.  The  following  statement 
gives  a  summary  of  all  the  formal  contracts  charged  to  construction 
from  the  beginning  of  the  work  to  the  end  of  1901 :  — 


PORTION  or  WORK. 


Nnmberof 
Contracts. 


Approzlm&te 
▲mount. 


Wachusett  Reservoir, 


Wachusett  Aqueduct  and  Clinton  sewerage,  . 
Wachusett  Dam, 


Sudbury  Reservoir,  contracts  assumed  from  the  city  of 
Boston  (uncompleted  portions), 

Sudbury  Department,  reservoir,  filter-beds,  pipe  lines 
and  improvement  of  Lake  Cochituate,  contracts  made 
by  Metropolitan  Water  and  Sewerage  Board, 


Weston  Aquedupt  and  Reservoir, 


Distribution  Department,  including  pipes,  valves  and 
special  castings  purchased  for  other  departments, 


Totals, 


12,230343  26 
1^16,259  67 
1,629,406  56 

683,220  54 

909,850  72 
1,815,129  50 

4.117,447  75 


112,802,158  00 


Number  of  contracts  made  in  1901, 25 

Number  of  contracts  completed  in  1901, 11 

Total  number  of  contracts  made  to  December  31, 1901, 231 


Amount  of  contracts  made  and  assumed  in  1896,  including  only  the 
uncompleted  portions  of  contracts  assumed  from  the  city  of 

Boston, 

Amount  of  contracts  made  in  1897,  .... 
Amount  of  contracts  made  in  1898,  .... 
Amount  of  contracts  made  in  1899  (approximate),. 
Amount  of  contracts  made  in  1900  (approximate), , 
Amount  of  contracts  made  in  1901  (approximate), . 


13,893,934  31 

1,271,960  64 

743,748  75 

2,398.411  47 

1,751,176  10 

2.742,926  73 


112,802,158  00 
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Amount  of  contracts  completed  to  December  31, 1900,  .  .  .  f6,862,991  67 
Amount  of  contracts  completed  in  1901, 791,806  73 

17,654,798  89 
Amount  of  26  contracts  uncompleted  December  81, 1901  (approxi- 
mate),      6,659,369  61 

113,814,1  SS'OO 
Deduct  for  work  done  on  11  Sudbury  Reservoir  contracts  bjcity 

of  Boston, 612,000  00 

112,802,158  00 

Value  of  work  done  by  contract  to  December  31, 1896,  .  .  .  f  2,061,910  38 
Value  of  work  done  by  contract  from  January  1, 1897,  to  December 

31, 1897, 2,647,063  68 

Value  of  work  done  by  contract  from  January  1, 1898,  to  December 

31, 1898, .        .        I 703,141  71 

Value  of  work  done  by  contract  from  January  1, 1899,  to  December 

31, 1899. 1,206,791  72 

Value  of  work  done  by  contract  from  January  1, 1900,  to  December 

31, 1900, 927,034  80 

Value  of  work  done  by  contract  from  January  1, 1901,  to  December 
31, 1901 1,067,540  70 

^  18,613,482  84 

Value  of  work  remaining  to  be  done  on  26  uncompleted  contracts 

December  31, 1901  (approximate), 4,188,676  16 

112303,158  00 

In  the  case  of  all  contracts  completed  up  to  the  present  time  final 
settlements  have  been  made  without  any  legal  controversy,  and 
there  have  been  no  strikes  of  employes  which  went  beyond  an  in- 
cipient stage  or  lasted  more  than  two  or  three  days. 

BESEBVbiB   DEFABTMENT. 

HiBAM  A.  Miller,  Department  Engineer. 
The  organization  of  the  engineering  force  has  been  substantially 
the  same  as  during  the  previous  year.  Alexander  E.  Kastl,  division 
engineer,  in  charge  of  the  work  at  the  North  Dike,  was  on  June  10, 
1901,  transferred  to  the  Dam  and  Aqueduct  Department,  to  take 
charge  of  surveys  for  the  relocation  of  the  Central  Massachusetts 
Railroad;  and  Harry  J.  Morrison,  assistant  engineer,  at  the  head 
of  the  engineering  force  at  West  Boylston,  was  promoted  to  the 
vacancy  caused  by  this  transfer.  Charles  E.  Wells,  division  en- 
gineer, has  continued  in  charge  of  the  inspection  of  the  removal  of 
soil  from  the  Wachusett  Reservoir  and  the  supervision  of  the  con- 
tractors on  that  work.     Charles  A.  Bowman,  division  engineer,  has 
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continued  in  charge  of  the  force  reports,  measurements,  estimates  and 
miscellaneous  en^ineerinor  work  connected  with  the  removal  of  soil. 
Moses  J.  Look,  assistant  engineer,  had  charge  of  preliminary  investi- 
gations, road  construction  and  miscellaneous  work,  and  on  the  pro- 
motion of  Mr.  Morrison  was  advanced  to  the  place  left  vacant  by  him. 

H.  B.  Wason,  an  engineer  engaged  on  the  inspection  of  the  re- 
moval of  soil  from  the  reservoir,  was  stricken  with  typhoid  fever  on 
October  19,  and  died  at  the  Clinton  Hospital  on  October  28.  This 
was  the  second  year  of  his  connection  with  the  department.  He 
showed  unusual  faithfulness  and  ability  in  the  performance  of  the 
work  entrusted  to  him. 

The  total  engineering  force  in  this  department  has  varied  from  47 
to  68. 

The  main  oflSce  of  this  department  is  in  Clinton.  Three  branch 
offices,  one  near  the  North  Dike,  in  Clinton,  one  at  Sawyer's  Mills 
and  the  other  at  West  Boylston,  have  been  continued  throughout 
the  year ;  and  another  one  was  established  in  the  easterly  part  of 
West  Boylston,  in  May,  for  one^of  the  engineering  parties  engaged 
upon  the  removal  of  soil  from  the  Wachusett  Reservoir. 

North  Dike. 

Work  upon  the  North  Dike  has  been  in  progress  during  the  year 
under  the  contractors  Nawn  &  Brock,  Long  &  Little  and  the  Newell 
&  Snowling  Construction  Company. 

The  work  done  by  each  will  be  described  more  fully  under  the 
head  of  contracts.  The  total  amount  of  work  done  during  the  year, 
with  the  total  amount  to  date,  is  given  in  the  following  table :  — 


To  December 
81, 1900. 


For  the  Year 
1901. 


Total  to 

December 

SI,  1901. 


Soil  and  earth  excavated  from  main  cut-off 
trench  (cubic  yards) ,  .        .        .        . 

Soil  and  earth  excavated  from  secondary  cut- 
off trench  ^cubic  yards),       .... 

Sheet  piling  ariven  (linear  feet),     . 

Surface  of  rock  uncovered  and  treated  at  bot- 
tom of  main  cijt-off  trench  (square  feet),     . 

Soil  from  reservoir  deposited  in  cut-off  trenches 
and  in  the  dike  (cubic  yards), 

Earth  and  gravel  taken  from  borrow  pits  and 
deposited  in  the  dike  (cubic  yards). 

Earth  excavation  for  the  construction  of  a 
small  dike  in  Coachlace  Pond  (cubic  yards). 

Drain  pipe  laid  at  toe  of  the  westerly  portion 
of  the  dike  (linear  feet),       .        .        .        . 


499,856 

- 

42,033 
6,245 

• 

77,250 

- 

2.110,354 

1,308,485 

42.725 

55,630 

19,172 

- 

7,088 

- 

499356 

42,033 
5,245 

77,250 

3,418,839 

98,355 

19.172 

7,083 
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The  present  condition  of  the  dike,  relative  to  its  completion,  is  as 
follows  :  The  excavation  of  the  main  and  secondary  cut-off  trenches, 
the  filling  with  soil  of  the  secondary  cut-off  trench  and  the  driving 
of  the  sheet  piling,  had  been  completed  at  the  beginning  of  1901. 
The  filling  of  the  main  cut-off  trench  with  soil  has  continued  during 
the  year,  and  is  substantially  completed.  Of  the  soil  filling,  which 
constitutes  the  principal  part  of  the  dike,  3,418,839  cubic  yards 
have  been  deposited,  which  is  64  per  cent,  of  the  total  amount  re- 
quired, as  at  present  estimated. 

Work  has  continued  on  the  embankment  of  earth  and  gravel  on  the 
water  side  of  the  dike.  The  total  amount  deposited  to  the  end  of 
the  year  was  98,355  cubic  yards. 

The  westerly  portion  of  the  dike,  for  a  distance  of  1,200  feet  at  its 
easterly  end,  was  completed  ready  for  the  slope  paving  in  October, 
and  accepted  from  the  contractor  under  the  terms  of  the  contract. 

The  consolidation  of  the  soil  placed  in  the  dike  is  accomplished 
by  saturating  it  with  water.  This  work,  which  is  done  by  a  day- 
labor  force,  was  in  progress  at  the  beginning  of  the  year,  and  was 
continued  until  March  16,  while  the  contract  work  was  suspended. 
On  November  14  a  pump  was  located  on  the  northerly  shore  of 
Sandy  Pond,  and  pipes  were  laid  from  the  pump  to  the  dike  for  the 
purpose  of  continuing  the  saturation  during  the  winter.  The  pump 
was  started  on  December  11  and  was  kept  in  operation  until  the  end 
of  the  year,  most  of  the  time  day  and  night.  Other  day-labor  work 
consisted  of  sowing  grass  seed  on  a  finished  portion  of  the  dike, 
removing  the  buildings  at  the  dike,  cutting  and  burning  weeds  and 
digging  test  pits. 

The  maximum  day-labor  force  employed  at  the  dike  was  27  men 
and  5  horses,  for  the  week  ending  December  28,  1901. 

Relocation  and  Construction  of  Roads. 

Considerable  progress  has  been  made  on  surveys  and  studies  for 
the  relocation  of  roads  at  the  upper  end  of  the  reservoir,  to  take  the 
place  of  those  to  be  discontinued,  but  no  contracts  for  road  con- 
struction have  been  made  during  the  year. 

The  determination  of  the  location  of  a  new  road  across  the  reser- 
voir in  West  Boylston,  connecting  Worcester  Street  on  the  southerly 
side  with  Sterling  and  Lancaster  streets  on  the  northerly  side,  was 
made  by  the  Board  and  was  agreed  to  by  the  county  commissioners 
of  Worcester  County  on  November  19,  1901. 
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The  paving  of  the  water  channels  along  Boylston  Street  in  Clin- 
ton and  Boylston,  along  the  Shrewsbury  Road  in  Boylston  and  West 
Boylston,  and  along  the  new  road  from  Clinton  to  West  Boylston^ 
in  Sterling,  where  this  paving  is  within  or  near  the  reservoir,  has 
been  maintained. 

The  soil  used  for  dressing  the  slope  of  the  embankment  of  Boyls* 
ton  Street,  opposite  Oak  Street,  slid  from  a  portion  o{  the  embank- 
ment during  the  heavy  rain  of  April  7.  The  embankment  was 
drained  by  digging  trenches  in  the  clayey  material  and  filling  them 
with  small  stones  before  the  soil  was  replaced. 

The  highway  bridge  in  West  Boylston,  over  the  canal  leading 
from  the  river  to  the  Clarendon  Mills,  was  repaired. 

Some  clearing  and  other  preliminary  work  was  done  preparatory 
to  the  construction  of  the  highway  on  the  northerly  side  of  the  reser- 
voir across  the  dike. 

Several  old  roads  in  Boylston  and  West  Boylston  were  discon- 
tinued as  highways  by  the  Board  on  June  1,  1901,  so  that  they  are 
no  longer  maintained  by  the  towns  in  which  they  are  situated.  It 
is,  however,  necessary  to  keep  them  in  condition  for  travel  while  the 
work  is  in  progress,  and  many  repairs  have  been  necessary ;  some 
of  these  have  been  made  by  the  contractors  and  some  by  the  day- 
labor  forces  of  the  Board. 

The  maximum  day-labor  force  employed  in  connection  with  the 
work  upon  the  roads  was  30  men  and  10  horses,  for  the  week  end- 
ing May  25,  1901. 

Considerable  work  has  been  done  by  the  engineers  in  making 
plans  for  the  location  and  construction  of  new  roads  toward  the 
upper  end  of  the  reservoir  and  for  the  discontinuance  of  roads  in 
other  portions  of  the  reservoir. 

Removal  of  Soil. 

Work  upon  the  removal  of  soil  from  the  reservoir  has  been  in 
progress  by  the  contractors  already  mentioned  under  the  heading 
"North  Dike." 

A  large  contract  for  removing  the  soil  required  for  completing 
the  westerly  portion  of  the  dike  has  been  made.  This  will  be 
described  more  fully  under  the  head  of  contracts. 

The  total  amount  of  soil  removed  and  to  be  removed  from  the 
Wachusett  Reservoir  is  at  present  estimated  to  be  about  6,900,000 
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cubic  yards,  from  approximately  4,200  acres.  Of  this,  the  total 
amount  removed  from  the  reservoir  in  previous  years  was  2,278,723 
cubic  yards,  from  1,358  acres ;  in  1901,  1,309,925  cubic  yards  were 
removed,  from  758  acres;  making  a  total  from  the  beginning  of 
work  to  the  end  of  1901  of  3,588,648  cubic  yards,  or  52  per  cent, 
of  the  total,  as  at  present  estimated,  removed  from  2,116  acres.  Of 
the  soil  remaining,  the  removal  of  more  than  one-half  is  provided 
for  under  existing  contracts. 

Of  the  soil  removed  to  the  end  of  the  year  1901,  167,389  cubic 
yards  were  used  for  road  embankments,  .2,420  cubic  yards  for 
shallow-flowage  areas,  and  3,418,839  cubic  yards  have  been  used  in 
the  dike.  There  have  been  40,885  cubic  yards  of  earth  used  to 
cover  deep  muck  to  the  depth  of  about  1  foot ;  this  amount,  added 
to  the  9,008  cubic  yards  used  for  the  same  purpose  during  the  pre- 
vious  year,  gives  a  total  of  49,893  cubic  yards. 

During  the  year,  with  the  exception  of  a  small  portion  which  has 
been  loaded  into  dump  carts  and  hauled  directly  to  the  dike,  the 
soil  excavated  has  been  loaded  into  cars,  or  first  loaded  into  carts 
and  then  dumped  into  cars  at  the  dumping  platforms.  A  very  large 
part  of  the  soil  loaded  into  cars  has  been  hauled  directly  to  the  dike, 
by  locomotives,  over  the  main  line  of  double  track  which  passes  near 
the  South  Clinton  station.  A  considerable  portion,  however,  has 
been  hauled  by  locomotives  to  the  foot  of  two  inclines,  and  there 
hauled  by  stationary  engines  to  the  top  of  the  bluff,  to  be  again 
hauled  by  locomotives  at  a  higher  level  to  the  dike.  One  of  these 
inclines  was  situated  on  the  northerly  side  of  the  river,  about  mid- 
way between  the  South  Clinton  station  and  Sawyer's  Mills;  the 
other,  near  the  old  West  Boylston  Road,  a  short  distance  west  of 
Sawyer's  Mills.  During  the  early  part  of  the  year  some  soil  was 
transported  over  a  railway  extending  from  the  river,  at  the  '*  Ox- 
bow," to  the  dike,  east  of  Coachlace  Pond. 

The  plant  employed  in  this  work  toward  the  end  of  the  season, 
exclusive  of  horses  and  carts,  included  27.3  miles  of  3-foot-gage 
track,  25  8  to  16  ton  locomotives,  720  cars,  1%  to  3%  cubic  yards' 
capacity,  1  70-horse-power  hoisting  engine  aniJ  1  50-horse-power 
hoisting  engine. 

A  day-labor  force  under  the  direction  of  the  engineering  force 
performed  the  following  work :  The  water  in  Oakdale  mill-pond  was 
lowered,  the  gate  repaired,  and  drainage  ditches  were  dug  where 
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needed  in  the  bottom  of  the  pond.  The  gates  and  dam  at  the  Claren- 
don Mills  have  also  been  cared  for,  and  the  drainage  ditches  along 
the  margin  of  the  reservoir  have  been  maintained.  About  115  acres 
of  the  reservoir  site,  including  a  strip  50  feet  wide  along  the  shore, 
have  been  cleared.  The  small  trees  and  shrubs  that  have  sprung  up 
on  the  area  from  which  the  soil  has  been  removed  have  been  pulled 
or  grubbed,  and  the  brush  has  been  mowed  on  the  50-foot  strip  along 
the  shore  of  the  reservoir  where  it  had  previously  been  cleared. 

The  maximum  force  employed  on  such  work  was  35  men  and  1 
horse,  for  the  week  ending  July  20,  1901. 

In  addition  to  the  engineering  work  connected  with  the  estimates 
and  inspection  of  the  removal  of  soil,  the  following  work  has  been 
done  :  For  the  guidance  of  the  inspectors,  the  organic  matter  in  594 
samples  of  soil  has  been  determined,  as  well  as  the  rate  of  filtration 
through  20  samples.  The  limit  of  area  from  which  soil  is  to  be  re- 
moved along  the  margin  of  the  reservoir  has  been  staked  out  for  7.9 
miles.  Preliminary  estimates  of  cost,  plans,  specifications  and  con- 
tract drawings  were  made  for  Contract  No.  210.  Topographical 
surveys  and  plans  have  been  made  of  87  acres  of  shallo^^  flowage  and 
steep  slopes  along  the  margins  of  the  reservoir,  anji  many  cross- 
sections  have  been  taken  and  plotted.  The  proper  treatment  of  the 
shallow  flowage  and  steep  slopes  has  been  studied.  There  have  been 
191  construction  benches  established. 

Contracts,  Wachusett  Reservoir. 

Contract  166^  Nawn  &  Brock. 

Excavating  Soil  from  Section  6  of  the  Wachtcsett  Reservoir  and  building  the 
Easterly  Portion  of  the  North  Dihe^  Boylston^  Clinton  and  West  BoylsUm 

On  June  13,  1899,  a  contract  was  made  with  Nawn  &  Brock  fo^: 
completing  the  easterly  portion  of  the  North  Dike,  with  the  excep- 
tion of  the  slope  paving.  The  material  for  tliis  purpose,  with  the 
exception  of  comparatively  small  amounts  of  sand  and  gravel,  was  to 
be  obtained  by  removing  the  soil  from  some  1,700  acres  known  as 
Section  6  of  the  Wachusett  Reservoir.  By  far  the  greater  part  of 
this  section  is  located  west  of  the  South  Clinton  station  and  south 
of  the  Central  Massachusetts  Railroad.  There  is,  however,  a  large 
area  included  in  the  section  north  and  east  of  the  South  Clinton 
station,  and  a  small  area,  comprising  the  bed  of  Coachlace  Pond, 
south  of  the  dike.     The  last-mentioned  areas  were  sublet  in  1899, 
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but  the  subcontract  was  terminated  on  August  20,  1901,  and  the 
work  was  continued  by  the  principal  contractors. 

Before  beginning  the  removal  of  soil  in  the  spring  the  subcon- 
tractors laid  tracks  upon  which  the  soil  could  be  hauled  by  locomo- 
tives to  the  dike,  and  all  of  the  soil  removed  by  them  was  hauled 
over  this  railway  instead  of  up  the  incline  used  the  previous  year ; 
otherwise  there  was  no  material  change  in  the  method  of  doing  the 
work  up  to  the  time  when  the  work  was  taken  under  the  control  of 
the  princfpal  contractors. 

The  principal  contractors  have  prosecuted  their  work  during  the 
year  in  substantially  the  same  manner  as  formerh*,  hauling  the  soil 
from  all  areas  up  their  double-track  railway  to  the  dike.  On  the  in- 
tervale and  other  low  and  comparatively  level  areas,  where  it  has 
been  practicable  to  do  so,  the  contractors  have  loaded  the  soil  directly 
into  cars,  throwing  the  track  as  the  work  progressed.  On  other 
portions  of  the  work,  where  this  method  was  impracticable,  it  was 
hauled  to  dumping  platforps  and  there  dumped  into  cars.  The  soil 
has  been  deposited  in  the  easterly  portion  of  the  dike. 

The  total  number  of  carloads  hauled  during  the  year  from  the 
area  south  of  the  Central  Massachusetts  Railroad  has  been  227,947 ^ 
amounting  to  750,744  cubic  yards ;  this,  with  the  325,598  carloads 
hauled  during  the  previous  years,  amounting  to  1,126,719  cubic 
yards,  makes  a  total  of  553,545  carloads,  amounting  to  1,877,463 
cubic  yards. 

The  total  number  of  carloads  hauled  during  the  year  from  the 
area  north  of  the  Central  Massachusetts  Railroad  has  been  69,468, 
amounting  to  205,664  cubic  yards ;  this,  with  the  42,045  carloads 
hauled  during  the  previous  years,  amounting  to  98,520  cubic  yards, 
makes  a  total  of  111,513  carloads,  amounting  to  304,184  cubic 
yards. 

Earth,  consisting  of  either  sand  or  gravel,  has  been  deposited  as 
needed  to  construct  an  embankment  on  the  water  side  of  the  dike, 
with  a  thick  gravel  facing  on  the  water  slope;  also  to  complete 
the  secondary  embankment  which  forms  a  part  of  the  dike  further 
to  the  north.  There  have  been  28,344  cubic  yards  of  earth  and 
356  cubic  yards  of  gravel  used  for  this  purpose  during  the  year, 
which,  added  to  16,906  cubic  yards  of  earth  and  780  cubic  yards 
of  gravel  used  in  previous  years,  make  totals  at  the  end  of  the  year 
of  45,250  and  1,136  cubic  yards,  respectively. 
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There  have  been  1,575  cubic  yards  of  earth  deposited  as  a  cover- 
ing over  muck  which  was  so  deep  that  it  was  deemed  inadvisable  to 
excavate  it ;  this  amount,  added  to  the  167  cubic  yards  used  for  a 
similar  purpose  in  previous  years,  makes  a  total  of  1,742  cubic 
yards. 

The  plant  used  by  the  principal  contractors  after  they  assumed 
the  entire  work  included  18  8  to  16  ton  locomotives,  500  3\^ 
cubic  yard  dump  cars,  20  1.7  cubic  yard  dump  cars  and  20.6  miles 
of  3-foot-gage  track. 

The  total  amount  of  work  done  under  this  contract  has  been  :  — 


To  December 
81,1900. 


For  the  Tear 
1901. 


ToUlto 

December 

81, 1901. 


Clearing  and  grubbing  (acres), 
Soil  excavation  (cubic  yards), 
Earth  excavation  (cubic  yards), 
Gravel  excavation  (cubic  yards), 


861 

272 

1,249,545 

957,108 

17.201 

29.919 

780 

356 

623 

2,206,653 

47,120 

1,136 


The  maximum  force  employed  was  980  men  and  108  horses,  for 
the  week  ending  August  17,  1901. 


Contract  183^  Long  &  Little, 

Excavating  Soil  from  Section  7  of  the  Wdchusett  Beservoir,  and  building  a  Pari 
of  the  Westerly  Portion  of  the  North  Dike,  Clinton  and  Baylston. 

This  contract  was  made  on  December  12,  1899,  and  called  for  the 
excavation  of  soil  from  about  313  acres  of  the  Wachusett  Reservoir 
site,  known  as  Section  7,  embracing  the  intervale  north  of  the  Cen- 
tral Massachusetts  Railroad,  the  steep  slopes  on  the  northerly  side 
of  the  intervale  between  South  Clinton  and  Sawyer's  Mills,  the  in- 
tervale and  slopes  on  both  sides  of  Cunningham's  Brook,  and  a 
portion  of  the  Catholic  Cemetery  in  Clinton.  The  contract  also 
provides  for  the  completion,  with  the  exception  of  the  slope  paving, 
of  the  northeasterly  2,400  feet  of  the  westerly  portion  of  the  North 
Dike,  the  completion  of  the  main  embankment  of  sand  and  gravel, 
and  the  partial  construction  of  the  soil  embankment  for  an  additional 
1,700  feet. 

The  entire  work  between  South  Clinton  and  Sawyer's  Mills  has 
been  completed,  and  the  use  of  the  incline  and  hoisting  engine  for 
hauling  the  soil  to  the  top  of  the  bluff,  midway  between  South  Clin- 
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ton  and  Sawyer's  Mills,  has  been  abandoned.     Of  the  northeasterly 
part  of  the  dike,  1,200  feet  have  been  completed. 

The  plant  employed,  exclasive  of  horses  and  carts,  has  included 
1  50-horse-power  hoisting  engine,  4  12  to  15  ton  locomotives,  100 
2^  cubic  yard  dump  cars  and  3.4  miles  of  3-foot-gage  track. 

The  soil  along  Cunningham's  Brook  and  in  the  Catholic  Cemetery 
has  been  removed  partly  by  the  car  plant  and  partly  by  a  force 
working  with  dump  carts.  On  this  section  no  soil  has  been  hauled 
to  dumping  platforms  and  dumped  into  cars,  as  the  carts  have  trans- 
ported the  soil  directly  to  the  dike,  except  a  small  amount  which  has 
been  loaded  into  carts  and  dumped  along  the  sides  of  the  track  and 
subsequently  reshovelled  into  cars.  On  the  steep  slopes  between 
South  Clinton  and  Sawyer's  Mills  wooden  chutes  or  troughs  lined 
with  sheet  iron  were  used,  the  laborers  shovelling  the  soil  directly 
into  the  chutes,  where  it  would  slide  to  the  track  at  the  bottom  of 
the  slope. 

During  the  year  the  car  plant  has  removed  74,266  carloads  of  soil, 
containing  205,543  cubic  yards ;  during  the  previous  year  63,563 
carloads,  containing  176,587  cubic  yards ;  making  a  total  at  the  end 
of  1901  of  137,829  carloads,  containing  382,130  cubic  yards  of  soil. 

There  have  been  28,710  cubic  yards  of  earth  used  to  cover  deep 
muck  during  the  year,  and  1,700  cubic  yards  in  the  previous  year, 
making  a  total  at  the  end  of  1901  of  30,410  cubic  yards.  A  small 
amount  of  gi*avel  for  facing  the  dike  was  excavated  from  a  pit  south 
of  the  cemetery  ridge,  but,  as  the  gravel  proved  unsatisfactory,  a 
new  pit  was  opened  between  Sandy  Pond  and  the  cemetery.  Most 
of  this  gravel  was  taken  to  the  dike  with  trains. 

The  total  amount  of  work  done  under  this  contract  has  been  :  — 


To  December 
81,  IWO. 


For  the  Year 
1901. 


ToUIto 

December 

81, 1901. 


ClearlDg  and  grubbing  (acres), 
Soil  excavation  (cubic  yards), 
Earth  excavation  (cabic  yards), 
-Grayel  excavation  (cubic  yards), 


46 

227,679 

1,864 

655 


90 

252,264 

28,710 

26,930 


186 

479,943 

80,574 

27,585 


The  maximum  force  employed  was  308  men  and  49  horses,  for 
the  week  ending  May  18,  1901. 
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Contract  210^  Newell  <&  Snowling  Construction  Company, 

ExcavcUing  Soil  from  Section  8  of  the  WachueeU  Reservoir,  and  building  a  Part 
of  the  Westerly  Portion  of  the  North  Dike,  Clinton  and  Sterling. 

On  August  1,  1901,  a  contract  was  made  with  the  Newell  & 
Snowling  Construction  Company  for  removing  soil  from  Section  8 
to  complete  the  westerly  portion  of  the  North  Dike.  This  contract 
called  for  the  removal  of  a  sufficient  amount  of  soil  to  complete  the 
westerly  portion  of  the  North  Dike,  estimated  to  be  935,000  cubic 
yards.  The  area  from  which  the  soil  was  to  be  removed  embraced 
about  550  acres,  of  which  410  acres  required  clearing  and  grubbing, 
and  included  all  the  territory  north  of  the  river  below  Sawyers 
Mills,  not  included  in  previous  contracts,  and  a  considerable  ti-act 
at  and  above  Sawyer's  Mills  north  of  the  Central  Massachusetts 
Railroad.  The  contract  also  provided  for  the  excavation  of  about 
77,000  cubic  yards  of  earth  and  gravel-  for  the  completion  of  the 
embankment  along  the  water  slope  of  the  dike,  and  for  covering 
deep  muck  which  it  was  not  considered  desirable  to  remove. 

Work  under  this  contract  was  commenced  on  August  5.  The 
material  nearest  the  dike  is  hauled  to  the  dike  i;i  carts,  and  that 
from  a  greater  distance  in  cars.  Most  of  the  material  removed  in 
cars  has  been  taken  from  the  intervale  above  Sawyer's  Mills,  where 
it  is  loaded  directly  into  the  cars,  hauled  by  a  locomotive  to  the  foot 
of  an  incline  having  a  grade  of  ten  per  cent,  near  the  West  Boyls- 
ton  Road  above  Sawyer's  Mills,  thence  hauled  up  the  incline  by  a 
stationary  hoisting  engine,  and  from  the  top  of  the  incline  to  the 
dike  by  locomotives. 

The  operation  of  the  railway  and  car  plant  was  begun  October  16, 
and  between  that  date  and  the  end  of  the  year  15,830  carloads,  equal 
to  51,747  cubic  yards,  of  soil  were  hauled  to  the  dike.  The  car  plant 
consists  of  3  12-ton  locomotives,  100  3  cubic  yard  dump  cars,  1 
70-horse-power  hoisting  engine  and  3.3  miles  of  3-foot-gage  track. 

The  total  amount  of  work  done  under  this  contract  has  been  :  — 


Clearing  and  grubbing  (acres), 54 

Soil  excavation  (cubic  yards), 100,553 

Earth  excavation  (cubic  yards), 10,600 

The  maximum  force  employed  was  189  men  and  33  horses,  for 
the  week  ending  November  9,  1901. 
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Land  Surveys. 

Surveys  have  been  made  of  the  portion  of  Sterling  west  of  the 
Stillwater  River,  referred  to  in  chapter  445  of  the  Acts  of  the  year 
1897,  also  a  plan  of  this  land  on  a  scale  of  500  feet  to  an  inch. 
Considerable  additional  work  has  been  done  in  revising  real  estate 
plans,  setting  stone  monuments  and  preparing  plans  for  the  use  ot 
the  Attorney-General  in  land  suits. 

Real  Estate,  Care  and  Disposal. 

Rents  have  been  collected  on  houses  in  the  possession  of  the 
Board,  and  a  considerable  quantity  of  land  products  have  been  sold. 
Fences  and  stone  walls  have  been  built  and  repaired.  Trees  and 
bushes  have  been  cleared  for  34,000  linear  feet  along  the  margins 
of  the  land  purchased  by  the  Board  for  a  fire  guard ;  interior  cart 
roads  15  feet  wide  have  been  cut  out  for  21,150  linear  feet ;  and  the 
brush  has  been  mowed  on  the  fire  guards  and  cart  roads  previously 
cleared.  During  periods  of  drought,  watchmen  have  patrolled  the 
land  to  guard  against  fires.  There  have  been  123  acres  of  woods 
and  brush  thinned  for  the  improvement  of  the  existing  growth. 
The  necessary  clearing  has  been  done  on  103  acres,  preparatory  to 
tree  planting  the  coming  spring ;  1^  acres  have  been  cleared  and 
grubbed  for  extending  the  nurseries  on  the  south  side  of  the  reser- 
voir; making  the  total  area  of  tree  nurseries  under  cultivation 
about  5  acres,  on  2  acres  of  which  white  pine  seeds  have  been 
planted  during  the  year.  These  nurseries  contained  at  the  end  of 
the  year  approximately  the  following :  — 

Seedlings. 

White  pines  from  seeds  planted  in  1898, 100,000 

White  pines  from  seeds  planted  in  1899, 70,000 

White  pines  from  seeds  planted  in  1901, 515,000 

Total, 685,000 

In  West  Boylston  53  dwellings,  14  barns,  2  mills,  1  hotel  and  1 
hall,  making  a  total  of  71  buildings,  have  been  torn  down  or  re- 
moved during  the  year ;  this  makes  a  total  of  150  to  the  end  of  the 
year.  Considerable  work  has  been  done  in  repairing  buildings 
which  it  is  desirable  to  retain. 
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Sanitary  Inspection. 

The  site  of  the  Wachusett  Reservoir  has  been  carefully  cared  for 
by  the  sanitary  and  medical  inspectors  during  the  year.  The  gen- 
eral health  of  the  public  residing  on  the  Wachusett  watershed  and 
of  the  laborers  within  the  site  of  the  reservoir  has  been  good. 
There  have  been  only  a  few  cases  of  contagious  diseases ;  of  these, 
only  11  hare  been  typhoid  fever,  2  of  these  proving  fatal.  The 
cases  were  distributed  as  follows :  2  in  Princeton,  2  in  Sterling,  1 
in  Holden,  5  in  Boylston  and  1  in  Clinton.  Of  these,  the  2  in 
Princeton  were  imported  cases.  In  West  Boylston  8  cases  of  direct 
or  indirect  pollution  of  the  water  supply  from  house  drainage  have 
been  remedied.  On  the  watershed  above  Oakdale  5  cases  of  pollution 
from  factory  wastes  and  5  from  privy  wastes  have  been  corrected. 

The  board  of  health  of  the  town  of  Holden  has  required  the 
shoddy  manufacturers  to  collect  and  burn  up  the  waste  rags  and 
other  refuse  around  their  mills. 

At  four  of  the  summer  hotels  in  Holden  and  Princeton  cesspools 
have  been  dug  and  the  house  drainage  diverted  into  them.  Twelve 
cesspools  have  been  built  at  houses  owned  by  the  board. 

The  owner  of  two  three-tenement  houses  in  Boylston,  built  upon 
the  watershed  since  the  taking  of  the  water  of  the  river,  failed  to 
comply  with  the  rules  and  regulations  of  the  State  Board  of  Health 
with  regard  to  the  discharge  of  house  drainage  where  it  would  tend 
to  pollute  the  water  supply,  and  was  brought  into  court  and  ordered 
by  the  judge  to  change  his  method  of  disposing  of  the  house  wastes 
so  that  they  would  not  contaminate  the  supply.  He  has  complied 
with  the  order  by  the  construction  of  a  cemented  cesspool,  which 
will,  however,  require  frequent  emptying. 

The  watershed  of  the  river  above  Clinton  has  been  divided  into 
13  districts  by  following  the  natural  drainage  lines  of  the  brooks. 
From  information  already  collected  by  the  Board,  supplemented  by 
the  new  Worcester  County  atlas,  a  plan  of  each  district  has  been 
drawn,  showing  the  roads,  brooks  and  houses.  A  field  inspection 
to  check  these  plans  and  to  gather  statistics  in  regard  to  population, 
sources  of  pollution  and  other  similar  information,  is  in  progress. 
This  inspection  has  been  completed  on  the  French  Brook  and  Muddy 
Brook  districts.  The  French  Brook  district  contains  a  population 
of  380  people,  with  76  horses  and  270  head  of  cattle ;  Muddy  Brook 
district,  123  people,  with  41  horses  and  215  head  of  cattle. 


No.  57.]  AND   SEWERAGE  BOARD.  83 

Removal  of  Bodies  from  St.  John's  Catholic  Cemetery. 

As  the  work  of  excavating  progressed  at  the  cemetery,  30  addi- 
tional bodies  were  found,  and  upon  notification  they  were  removed 
by  representatives  of  the  Cemetery  Association.  This  makes  a  total 
of  3,872  bodies  removed  from  the  cemetery. 

Engineering. 

In  addition  to  the  engineering  work  already  enumerated  and  that 
necessarily  connected  with  the  contract  and  day-labor  work  in  prog- 
ress, the  engineering  force  of  the  Reservoir  Department  has  per- 
formed the  following  work :  Levels  of  the  ground  at  the  Wachusett 
Reservoir,  taken  after  the  completion  of  the  excavation,  have  been 
entered  on  the  record  sheets,  and  contour  lines  have  been  drawn 
covering  an  area  of  about  770  acres,  making  the  total  area  of  these 
final  records  at  the  end  of  the  year  920  acres ;  measurements  have 
been  made  from  these  sheets  covering  an  area  of  530  acres,  for  the 
purpose  of  determining  the  capacity  of  the  reservoir ;  surveys, 
plans,  estimates  and  cross-sections  of  proposed  railroad  changes  at 
Oakdale  have  been  made;  gage  readings  have  been  taken  at  the 
storage  reservoirs  on  the  Wachusett  watershed  on  the  1st  and  15th 
of  each  month,  and  the  storage  at  each  date  has  been  computed. 
Many  tables  and  schedules  have  been  prepared  for  the  hearings 
before  committees  of  the  Legislature  and  before  the  special  commis- 
sion relative  to  compensation  for  the  towns  of  Clinton,  Holden  and 
Sterling,  and  other  lists  have  been  made  to  determine  the  amount , 
to  be  paid  by  the  Board  for  taxes  or  in  lieu  of  taxes  to  the  towns  of 
Clinton,  Boylston  and  West  Boylston.  Much  other  work  of  a  mis- 
cellaneous character  has  been  done. 

DAH^ND  AQUEDUCT  DEFABTMENT. 

T.  F.  Richardson,  DeparlmerU  Engineer, 
The  principal  work  in  this  department  has  been  the  construction 
of  the  Wachusett  Dam,  but  early  in  June  negotiations  relative  to 
the  relocation  of  the  Central  Massachusetts  Railroad  reached  a  stage 
which  warranted  placing  a  force  in  the  field  to  make  the  more  accu- 
rate surveys  required  as  a  basis  for  constructing  the  road.  The 
department  also  has  charge  of  the  maintenance  and  operation  of  the 
Wachusett  Aqueduct  and  the  Clinton  Sewerage  System. 
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The  organization  of  the  force  has  been  modified  by  the  transfer 
of  Alexander  E.  Kastl,  division  engineer,  from  the  Reservoir  De- 
partment to  this  department,  to  take  charge  of  the  railroad  surveys, 
and  by  the  organization  by  transfer  and  otherwise  of  a  party  for  this 
work.  Chester  W.  Smith,  assistant  engineer,  continued  in  charge 
of  work  at  the  Wachusett  Dam.  Ernest  G.  Hopson  resigned  his 
position  as  head  draftsman  at  the  Clinton  office  on  June  6,  to  go  into 
private  practice ;  and,  as  the  work  in  the  drafting  office  had  dimin- 
ished somewhat,  his  place  has  not  been  filled.  Elliot  R.  B.  Allar- 
dice  has  continued  in  charge  of  the  river  and  aqueduct  gagings,  and 
has  the  direct  supervision  of  the  maintenance  of  the  Clinton  sewer- 
age plant. 

The  engineering  force  at  the  beginning  of  the  year  was  16,  it 
reached  a  maximum  of  26  in  September,  and  at  the  end  of  the  year 
numbered  21. 

The  main  office  of  this  department  is  in  Clinton,  and  a  branch 
office  has  been  maintained  near  the  Wachusett  Dam. 

Wachusett  Dam. 

The  Wachusett  Dam  and  the  main  contract  for  its  construction, 
made  on  October  1,  1900,  with  the  McArthur  Brothers  Company 
of  Chicago,  III,,  were  fully  described  in  the  last  annual  report. 

The  contractor  began  work  on  October  11,  and  at  the  end  of  the 
year  had  done  a  large  amount  of  w^ork  in  installing  plant,  had  ex- 
cavated a  small  amount  of  material  at  the  dam  and  had  done  con- 
siderable work  in  stripping  at  the  quarry,  1^4  miles  from  the  dam. 

Plant, 

At  the  beginning  of  the  year  work  upon  the  compressor  plant 
and  cableways  was  in  progress,  and  one  cableway  across  the  valley 
had  been  erected.  On  January  26  a  second  cableway,  of  the  same 
dimensions  and  capacity  as  the  first,  was  completed  and  put  in 
operation. 

Compressors  and  the  pipes  leading  from  them  to  the  dam  and 
quarry  were  finished  early  in  April,  and  the  power  was  first  used 
at  the  quarry  on  April  13  and  at  the  dam  on  April  18.  Since  these 
dates  practically  all  of  the  machinery  at  both  places,  including  cable- 
ways,  derricks,  pumps,  drills,  etc.,  has  been  operated  by  com- 
pressed air. 
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The  compressor  plant,  which  is  located  at  the  side  of  the  Central 
Massachusetts  Railroad,  between  the  quarry  and  the  dam,  consists 
of  two  cross-compound  Rand  air  compressors,  which  are  operated 
by  two  compound  condensing  Corliss  engines,  rated  at  500  horse- 
power each.  The  diameters  of  the  steam  cylinders  are  18  inches 
and  34  inches,  and  of  the  air  cylinders  20  inches  and  34  inches ;  the 
length  of  the  stroke  is  42  inches.  The  two  boilers  which  supply 
the  steam  are  Cahall  inclined  water  tube  boilers,  made  by  the  Ault- 
man  &  Taylor  Machinery  Company  of  Mansfield,  O. 

To  supply  the  large  quantity  of  water  needed  for  cooling,  con- 
densing, etc.,  a  3-inch  pipe  line,  about  3,550  feet  long,  has  been 
laid  from  Clamshell  Pond,  which  has  an  area  of  about  26  acres  and 
an  elevation  sufficient  to  supply  water  to  the  inter-coolers  of  the 
compressors.  To  economize  water  as  far  as  possible,  the  waste 
water  is  discharged  into  the  far  side  of  a  reservoir  several  acres  in 
extent,  and  after  passing  through  this  reservoir  is  again  pumped  to 
be  used  for  cooling  and  condensing  purposes.  The  main  wrought- 
iron  air  pipe  leading  to  the  dam  is  8  inches  in  diameter,  and  that 
leading  to  the  quarry  6  inches  in  diameter. 

From  the  time  of  starting  until  November  28,  when  night  work 
was  stopped  for  the  season,  the  compressors  were  in  operation  day 
and  night.  The  amount  of  power  furnished  has  varied  considerably, 
but  has  averaged  about  600  horse-power  ior  day  shifts  and  about 
370  horse-power  for  night  shifts.  The  maximum  amount  used  at 
any  time  was  850  horse-power. 

A  branch  track,  5,490  feet  long,  from  the  Central  Massachusetts 
Railroad  to  the  dam  site,  was  built  in  1900.  A  part  of  this  track 
serves  as  the  main  track  from  the  quarry  to  the  dam,  but  it  was 
necessary  to  build  an  additional  3,030  feet,  which  was  completed 
early  in  April.  To  carry  this  extension  over  the  Central  Massachu- 
setts Railroad  and  Boylston  Street,  where  there  is  an  electric  car 
line,  a  pile  bridge  about  800  feet  long  and  having  a  maximum  height 
of  about  32  feet  was  built. 

In  order  to  get  more  working  room  at  the  quarry  at  a  level  about 
40  feet  higher  than  the  first  opening,  a  double  switch-back  track,  about 
3,300  feet  long,  was  built,  connecting  the  upper  with  the  lower 
quarry ;  this  was  completed  and  put  in  operation  late  in  August. 

The  main  pumps  at  the  dam  were  two  12-inch  Worthington  com- 
pound piston  pumps,  set  on  the  up-stream  and  down-stream  sides 
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of  the  deep  excavation  for  the  dam,  and  most  of  the  time  the  water 
was  pumped  into  the  large  flume.  These  two  pumps  were  capable 
of  pumping  all  of  the  water  which  came  into  the  excavation,  but 
supplementary  pumps  were  provided  for  emergencies  and  additional 
small  pumps  for  pumping  from  the  cut-off  trench  and  for  other  local 
pumping. 

To  supply  water  for  the  use  of  the  locomotive,  mortar  mixing, 
washing  the  rock  foundation  of  the  dam  preparatory  to  building 
masonry,  and  other  purposes,  water  has  been  pumped  from  the  river 
to  a  tank  92  feet  above  it  on  the  hillside ;  and  to  supply  water  for 
washing  stones  at  the  quarry,  a  pump  at  the  central  power  station 
raises  the  water,  about  200  feet  to  a  tank  on  the  hill  near  the  quarry, 
this  tank  being  152  feet  above  the  track  in  the  lower  quarry. 

A  60-ton,  10-wheel,  standard-gage  locomotive,  29  flat  and  gon- 
dola cars  and  4  4-yard  dump  cars  are  used  to  haul  stone  and  other 
material.  In  addition,  there  are  15  3-foot  gage  2^  yard  cars, 
which  are  used  for  various  purposes. 

A  maximum  of  8  derricks  has  been  in  operation  at  the  dam  and  8 
at  the  quarry.  Those  at  the  quarry  are  unusually  large,  some  of 
them  having  masts  82  feet  high.  The  derricks  at  the  quarry  are 
operated  by  hoisting  engines  having  7  by  10  inch  cylinders,  and 
those  at  the  dam  by  hoisting  engines  having  5^^  by  8  inch  cylinders. 
All  of  the  derricks  are  equipped  with  bull  wheels,  by  means  of  which 
the  engineer  swings  the  derrick,  doing  away  with  the  use  of  tagmen. 

The  arrangements  for  supplying  and  mixing  the  materials  used  for 
mortar  have  been  carefully  made,  with  reference  to  economy  in 
operation.  Two  cement  storehouses,  which  have  a  capacity  of 
4,500  barrels,  are  situated  near  the  head  towers  of  the  cable  ways, 
and  close  to  the  branch  track  over  which  the  cement  is  brought. 
The  sand  bin,  which  has  a  capacity  of  370  cubic  yards,  is  located 
further  up  the  hill,  and  so  constructed  that  the  sand  will  run  into 
small  cars  on  either  of  two  tracks  which  pass  under  the  bin.  The 
sand  track  passes  between  the  cement  houses,  above  the  level  of  the 
tops  of  the  doors,  and  the  sand  can  be  dumped  directly  into  a  cubical 
mortar  mixer  4  feet  on  a  side,  which  has  been  installed  immediately 
below  the  space  between  the  cement  houses.  The  cement  can  be 
wheeled  from  either  cement  house  and  dumped  from  a  platform  into 
the  mixer.  The  mortar  after  being  mixed  is  dumped  into  skips 
placed  on  small  cars  on  a  lower  track,  which  are  hauled  by  horses 
directly  under  the  cableways  and  delivered  by  them  upon  the  work. 
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To  accommodate  the  better  class  of  unmarried  laborers,  three 
large  baildings  have  been  built ;  two  of  these  are  for  sleeping  quar- 
ters,—  each  of  which  will  accommodate  nearly  80  men,  —  and  the 
other  contains  a  kitchen  and  dining  room.  For  sleeping  quarters 
the  buildings  are  divided  into  small  rooms,  which  are  furnished  with 
iron  beds  and  mattresses,  and  at  one  end  of  each  a  recreation  room 
is  provided  and  at  the  other  end  bath  tubs  with  hot  and  cold  water. 
Many  small  buildings  have  been  built  to  accommodate  men  with 
families ;  and  an  office,  machine  shop,  storehouse,  commissary  and 
other  small  buildings  have  been  erected. 

Quarry, 

In  the  early  part  of  the  year  the  work  of  stripping  the  quarry  was 
in  progress,  and  during  the  latter  part  of  February  a  travelling 
derrick  was  erected  to  handle  the  rock  excavated  and  to  prepare  a 
working  face.  Derricks  with  guys  were  installed  as  soon  as  a 
sufficient  face  had  been  obtained.  - 

Early  in  June,  when  it  was  found  that  the  poor  quality  of  the  rock 
at  the  far  end  of  the  quarry  made  it  inadvisable  to  extend  it  in  that 
direction,  a  second  quarry  opening  was  started,  at  a  level  40  feet 
higher  than  the  first.  Five  derricks  have  been  in  operation  at  the 
lower  quarry,  which  it  is  intended  to  work  from  the  level  of  the 
upper  quarry  down  to  a  point  30  feet  below  the  trac^.  At  the  close 
of  the  season  three  derricks  were  in  operation  at  the  upper  quarry, 
and  work  was  in  progi*ess  which  would  permit  the  placing  of  more 
derricks. 

The  stone  obtained  at  the  quarry  is  a  muscovite  granite,  weighing 
165  pounds  per  cubic  foot,  of  good  quality  for  splitting  and  cutting, 
and  having  substantially  the  same  crushing  strength  as  the  Cape  Ann 
and  Quincy  granites.  All  of  the  stone  for  rubble  masonry  and  all 
of  the  ashlar  used  up  to  the  present  time  have  been  obtained  from 
this  quarry. 

Both  large  and  small  stones  suitable  for  use  in  the  masonry  are 
loaded  directly  into  large  skips  or  scale  boxes,  placed  upon  flat  cars, 
which  are  made  into  trains  and  hauled  to  the  dam  directly  beneath 
the  cableways;  the  skips  are  then  lifted  by  the  cableways  and 
lowered  to  the  point  where  the  masonry  is  in  progress.  The  aver- 
age skipload  of  large  stones  equals  about  2.3  cubic  yards,  and  of 
spalls  1.9  cubic  yards,  solid  measure. 
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Excavation  at  Dam, 

At  the  beginning  of  the  year  one  cable  way  was  in  operation,  re- 
moving material  from  the  deep  excavation  in  the  bottom  of  the 
valley.  Late  in  January,  when  the  second  cableway  was  pat  in 
operation,  the  force  was  increased.  On  February  28,  night  shifts 
were  organized,  fourteen  electric  arc  lights  being  provided  to  light 
the  work.  The  excavation  was  continued  with  day  and  night  shifts 
until  June  8,  soon  after  the  masonry  was  started,  and  since  that  time 
most  of  the  excavation  has  been  done  by  the  night  shifts. 

The  material  for  about  30  feet  below  the  bed  of  the  river  was  sand 
and  gravel,  which  was  easily  handled.  Below  this  level,  from  a 
large  part  of  the  area  for  rather  more  than  20  feet  to  the  ledge, 
boulders,  large  and  small,  packed  very  close  together,  with  the  in- 
terstices filled  with  cemented  gravel,  were  encountered.  This  con- 
dition made  the  excavation  somewhat  difficult.  Some  of  the  boulders 
were  of  enormous  size,  one  containing  621  cubic  yards. 

The  earth  excavation  was  started  with  slopes  oi  V^  horizontal  to 
1  vertical,  and  continued  with  this  slope  to  the  bottom  on  the  up- 
stream side ;  but  on  the  down-stream  side  the  boulders  and  cemented 
gravel  were  so  firm  that  the  lower  part  of  the  excavation  was  made 
nearly  vertical.  The  slopes  were  laid  out  so  that  they  would  inter- 
cept the  surface  of  the  rock  20  feet  above  the  up-stream  face  of  the 
masonry,  and  generally  15  feet  from  the  down-stream  face.  The 
maximum  width  of  the  excavation  at  the  top  of  the  pit  was  376  feet, 
and  at  the  surface  of  the  ledge  211  feet.  The  maximum  amount  of 
water  pumped  was  about  4,000,000  gallons  per  day.  There  was 
some  caving  of  the  up-stream  slope,  which  was  composed  largely  of 
sand ;  but  this  was  treated  when  it  occurred,  so  that  the  slopes  were 
maintained  without  much  difficulty,  and  the  whole  excavation  was 
completed  without  accident  or  serious  delay. 

As  the  earth  excavation  progressed,  the  granite  cliff  about  40  feet 
high  on  the  westerly  side  of  the  gorge  was  uncovered  and  found  to 
be  overhanging,  as  indicated  by  the  preliminary  borings.  The  over- 
hanging part  and  some  additional  rock  were  removed  by  blasting. 
At  one  point  it  was  necessary  to  blast  to  a  distance  of  30  feet  back 
from  the  face  of  the  cliff. 

The  ledge  rock  in  the  bottom  and  on  the  easterly  side  of  the  gorge 
is  schist,  sometimes  gray  and  quite  hard,  and  at  other  places  black 
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and  rather  soft,  but  impervious  to  water.  The  schist  at  the  contact 
with  the  granite,  for  a  varying  width,  ranged  from  about  4  feet  at 
the  cut-off,  where  it  is  quite  soft,  to  a  maximum  of  about  20  feet, 
where  it  is  somewhat  harder;  but  the  junction  with  the  granite 
seemed  to  be  a  perfect  one  in  nearly  all  cases,  and  the  schist  is 
water-tight  and  sufficiently  strong  to  resist  any  pressures  which  may 
come  upon  it. 

After  reaching  the  rock,  the  excavation  was  continued  as  far  as 
necessary  to  obtain  solid  rock  nearly  free  from  seams.  The  average 
depth  of  excavation  in  the  rock  has  been  about  13  feet,  and  the  cut- 
off trench,  20  feet  in  width,  has  been  excavated  to  an  additional 
depth  of  about  14  feet.  In  order  not  to  disturb  the  walls  of  the 
cut-off  trench,  lines  of  3-inch  holes,  6  inches  apart  on  centres,  were 
drilled  to  the  bottom  of  the  trench ;  the  rock  in  the  centre  of  the 
cut-off  was  then  removed  by  careful  blasting,  and  large  steel  wedges 
were  used  in  the  side  holes  to  remove  the  rock  near  the  walls  of  the 
cut-off.  By  this  method  of  operating,  the  walls  were  generally  left 
vertical  and  were  not  shattered. 

A  deep  recess,  about  20  feet  in  width,  was  cut  into  the  face  of  the 
granite  cliff,  with  considerable  difficulty  and  delay,  by  the  same 
methods. 

Under  the  provisions  of  the  specifications  the  last  part  of  the  rock 
excavation  before  building  the  masonry  was  to  be  done  by  barring 
and  wedging,  without  blasting.  In  this  way  all  loose  or  shaky  rock 
was  removed,  the  average  depth  of  such  excavation  being  about  1.5 
feet.  The  rock  was  then  scrubbed  with  brooms  and  thoroughly 
washed  with  water. 

The  excavated  material  was  removed  by  the  cableways,  and  was 
used  in  part  for  grading  the  grounds  on  the  westerly  hillside  near 
the  bastion,  where  a  considerable  fill  is  to  be  made,  but  most  of  it 
was  placed  on  cars  and  dumped  along  the  quarry  track. 

Considerable  earth  was  excavated  from  the  site  of  the  power 
house,  pool  and  conduits,  and  used  to  refill  the  deep  excavation  on 
the  down-stream  side  of  the  dam,  after  the  masonry  had  risen  high 
enough  to  permit  this  to  be  done.  Some  of  the  material  excavated 
from  the  site  of  the  dam  has  also  been  dumped  at  this  place,  and  the 
filling  has  been  raised  nearly  to  the  level  of  the  top  of  the  masonry. 

At  the  end  of  the  year,  after  work  upon  the  masonry  had  been 
stopped,  earth  excavation  was  in  progress  in  the  waste  channel  and 
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in  the  trench  for  the  dam  on  the  westerly  side  of  the  large  flame. 
The  material  from  the  place  last  named  was  dumped  on  the  up- 
stream side  of  the  dam,  between  a  filling  of  clayey  material  pre- 
viously made  against  the  up-stream  face  of  the  masonry  and  the 
slopes  of  the  deep  excavation. 

Masonry. 

The  first  stone  at  the  dam  was  set  June  5,  and  the  building  of  the 
masonry  was  continued  until  December  3,  when  it  was  stopped  on 
account  of  the  cold  weather.  The  largest  number  of  derricks  in 
operation  has  been  7  on  the  masonry  of  the  dam  and  1  on  tlie 
masonry  of  the  spillway  below  the  pool. 

Musonry  used  for  filling  the  cut-ofiT  and  that  immediately  above 
the  rock  over  the  whole  foundation  of  the  dam  has  been  laid  in  Port- 
land cement  mortar,  mixed  in  the  proportion  of  2  parts  of  sand  to 
1  of  cement.  The  use  of  Portland  cement  has  been  continued  to 
greater  heights,  so  as  to  include  all  masonry  in  a  triangular  section 
below  an  inclined  line  50  feet  above  the  bottom  of  the  gorge  at  the 
down-stream  face  of  the  dam,  and  intersecting  the  bottom  of  the 
gorge  150  feet  up  stream  from  the  lower  edge  of  the  dam.  After 
leaving  the  bottom  of  the  excavation,  however,  the  Portland  cement 
mortar  was  generally  mixed  in  the  propoilion  of  21^  parts  of  sand 
to  1  of  cement. 

Above  the  limits  of  the  Portland  cement  work  natural  cement 
mortar  has  been  used,  mixed  in  the  proportion  of  2  parts  of  sand  to 
1  of  cement,  except  that  toward  the  close  of  the  season,  when  the 
work  might  be  aflFected  by  frost,  Portland  cement  mortar,  mixed  in 
the  proportion  of  3  parts  of  sand  to  1  of  cement,  was  used. 

In  all,  17,703  barrels  of  Giant  Portland  cement  and  8,892  barrels 
of  Union  natural  cement  have  been  used  in  the  work,  both  brands 
of  cement  being  manufactured  by  the  American  Cement  Company  of 
Egypt,  Pa. 

The  stone  in  the  triangular  section  of  the  dam,  where  Portland 
cement  was  used,  was  laid  with  beds  inclined  upward  toward  the 
down-stream  face  of  the  dam  at  the  rate  of  1  vertical  to  4  horizontal. 
Above  this  section  the  stones  in  the  down-stream  half  of  the  dam 
have  had  their  beds  inclined  upward  at  the  rate  of  1  vertical  to  6 
horizontal. 

On  the  down-stream  side  of  the  dam,  where  there  was  a  vertical 
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face  of  large  boulders  and  cemented  gravel  which  was  very  finn  in- 
deed, and  where  the  granite  cliff  was  overhanging,  masonry  laid  in 
natural  cement  mortar  was  filled  in  against  the  cliff  and  between  the 
down-stream  fiice  of  the  dam  and  the  boulders  and  cemented  gravel 
to  a  height  of  28  feet,  close  to  the  granite  cliff,  and  a  diminishing 
height  as  the  distance  from  the  cliff  increased.  This  filling  was 
made  for  the  double  purpose  of  supporting  the  overhanging  cliff, 
which  farther  up  stream  would  have  the  weight  of  a  portion  of  the 
dam  upon  it,  and  in  part  to  furnish  a  solid  buttress  which  would 
resist  any  tendency  of  the  dam  to  slide  upon  its  foundation.  The 
area  of  this  buttress,  where  in  contact  with  the  boulders  and  cemented 
gravel,  was  about  830  square  feet. 

In  all  cases  where  there  was  any  advantage  in  doing  so,  the 
masonry  at  the  down-stream  face  of  the  dam  was  built  out  against 
the  sides  of  the  rock  excavation.  In  laying  the  stones,  great  care 
has  been  taken  to  fill  every  joint  between  the  stones  with  mortar,  and 
spalls  have  been  used  to  fill  between  the  large  stones  to  the  greatest 
extent  consistent  with  the  proper  bedding  of  the  stones. 

The  masonry  of  the  dam  as  far  as  built  is  made  up  of  54  per  cent, 
in  volume  of  large  stones,  17  per  cent,  of  spalls  and  29  per  cent,  of 
mortar.  The  average  size  of  the  stones  used  has  been  quite  large, 
some  containing  as  much  as  3  cubic  yards. 

The  up-stream  face  of  the  dam  has  been  built  of  squared  stones, 
having  joints  not  wider  than  1  inch,  and  these  joints  have  been  raked 
out  for  2  inches  back  from  the  face  and  pointed  with  mortar  com- 
posed of  1  part  of  Portland  cement  and  1  part  of  sand. 

The  down-stream  face  of  the  dam  is  in  irregular  steps,  the  inner 
angles  of  which  conform  to  the  required  slope  of  the  face. 

The  largest  amount  of  masonry  laid  in  the  dam  in  any  week  was 
during  the  week  ending  October  12,  when  7  derricks  were  in  opera- 
tion and  1,767  cubic  yards  of  masonry  were  laid.. 

Following  are  some  elevations,  which  will  give  an  idea  of  what 
has  been  and  what  remains  to  be  done  :  — 

Feet. 

Elevation  of  lowest  point  in  cat-ojBT  trench, 187 

Elevation  of  bottom  of  masonry  in  deepest  part  of  gorge,  not  in  cut-off  trench,  208 

Elevation  of  top  of  masonry  built, 265 

Elevation  of  bottom  of  river  channel, 269 

Elevation  of  bottom  of  pipes  through  dam, 284 

Elevation  of  top  of  dam, *^^ 
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A  part  of  the  rubble  masonry  and  of  the  ashlar  paving  of  the  apron 
below  the  spillway  has  been  built.  Some  of  the  paving  stones  are 
about  8  feet  long  and  4  feet  deep,  and  contain  over  60  cubic  feet. 

Excellent  sand  has  been  obtained  from  land  of  the  Commonwealth, 
about  %  mile  from  the  dam,  to  which  it  is  hauled  by  teams. 

Mortar  has  been  mixed  in  the  cubical  mixer  in  batches  of  about  1 
cubic  yard,  which,  in  the  case  of  a  2-to-l  mixture,  requires  about 
Sy2  barrels  of  cement  and  7  barrels  of  sand.  Two  batches  are 
usually  dumped  into  a  skip  and  sent  down  upon  the  work  together. 

Comparison  of  Work  Done  with  Total  Amount. 

The  following  table  gives  tlie  total  quantity  of  work  done  to  the 
end  of  the  year  and  the  estimated  total  quantities :  — 


Woikdone 

Dtcember 

SI,  1901. 


Total  Wofk. 


Earth  ezcavation  (cubic  yards), 
Rock  excavation  (cabic  yards),  . 
Rubble  stone  masonry  (cubic  yards), 
Aslilar  masonry  (cubic  yards),  . 
Dimension  stone  masonry  (cubic  yards), 
Brick  masonry  (cubic  yards),     . 
Concrete  masonry  (cubic  yards). 


48,000 

24,870 

28,486 

66 


267,800 

100,000 

265,000 

10,800 

2,900 

1,800 

8,800 


The  above  statement  does  not  represent  fairly  the  relation  between 
the  work  done  and  the  total  work,  because  of  the  great  amount  of 
work  done  in  installing  the  plant,  opening  the  quarry  and  organiz- 
ing the  work;  moreover,  the  most  difficult  part  of  the  work  has 
been  accomplished. 

The  maximum  force  employed  by  the  contractor  has  been  344 
men  and  22  horses,  for  the  week  ending  July  20,  1901. 


Mortar  Experiments. 

In  view  of  the  very  large  amount  of  mortar  to  be  used  in  the  dam 
and  the  importance  of  having  it  as  water-tight  and  strong  as  possible, 
extensive  experiments  were  begun  early  in  the  year,  to  determine 
the  permeability  and  strength  of  mortars  made  of  the  natural  and 
Portland  cements  which  were  to  be  used  in  the  construction  of  the 
dam,  mixed  with  different  proportions  of  coarse  and  fine  sands. 
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The  experiments  on  permeability  were  made  by  placing  the  mortar 
in  cast-iron  cylinders,  22  inches  long  and  about  6  inches  in  diameter. 
After  the  mortar  had  set,  caps  were  bolted  to  the  tops  of  the  cylin- 
ders and  water  was  admitted  to  the  cylinders  between  the  caps  and 
the  mortar  with  a  pressure  of  74  pounds  to  the  square  inch.  There 
were  144  cylinders  used  in  the  experiments,  and  the  -apparatus  was 
so  arranged  that  the  water  pressure  could  be  applied  to  24  cylinders 
at  a  time.  The  applied  water  was  first  filtered  through  sand,  to  re- 
move all  suspended  matter. 

There  were  1,494  briquettes  made  and  broken,  to  detennine  the 
tensile  strength  of  the  mortars.  It  was  found  that  the  use  of  a  sand 
with  a  very  large  proportion  of  coarse  particles  and  a  much  smaller ' 
percentage  of  the  finer  grades  makes  a  mortar  both  less  permeable 
and  stronger  than  where  a  larger  proportion  of  the  finer  grades  is 
used,  provided  the  proportion  of  sand  to  cement  does  not  exceed 
3  to  1. 

In  addition  to  the  experiments  upon  permeability  and  strength  of 
mortars,  other  experiments  were  made  to  determine  the  relative 
strength  of  mortars  used  immediately  after  wetting  and  mixing,  and 
when  used  at  difierent  intervals  up  to  two  hours  after  they  are  first 
wet  and  mixed.  These  experiments  were  very  extended,  as  they 
were  made  with  mortar  mixed  with  dilSerent  grades  of  sand,  with 
Portland  and  natural  cement,  with  slow-setting  and  quick-setting 
cement,  and  with  mortar  that  was  worked  continuously  from  the 
time  of  mixing  until  it  was  put  into  the  molds,  and  also  with  mortar 
which  was  not  worked  after  it  was  mixed  until  just  before  it  was  put 
into  the  molds.  The  briquettes  were  broken  at  the  end  of  fourteen 
days,  twenty-eight  days,  and  thi^e  months  after  mixing. 

It  was  found  that  when  the  cements,  both  Portland  and  natural, 
were  so  manufactured  as  to  take  the  initial  set  slowly,  the  strength 
of  the  mortar  was  not  diminished  by  a  delay  of  two  hours  in  putting 
it  into  the  molds ;  and  when  the  mortar  was  worked  continuously  to 
the  time  of  filling  the  molds,  there  was  an  increase  in  strength  oc- 
casioned by  the  delay.  When  the  cements  were  so  manufactured 
as  to  take  the  initial  set  quickly,  the  results  obtained  with  the  Port- 
land cement  were  not  materially  difierent  from  those  obtained  with 
the  slow-setting  cement,  except  that  when  the  mortar  was  not 
worked  there  was  a  slight  loss  of  strength  in  the  briquettes  molded 
at  the  end  of  one  and  a  half  and  two  hours,  and  at  no  time  was  there 
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much  gain  in  strength  occasioned  by  delay  in  filling  the  molds.  The 
results  obtained  with  the  quick-setting  natural  cement  were  less 
favorable,  as  the  briquettes  broken  at  the  end  of  fourteen  days 
showed  a  great  loss  of  strength  when  there  was  much  delay  in 
molding  the  briquettes.  At  the  end  of  three  months,  however,  the 
briquettes  made  with  mortar  which  had  been  worked  continuously 
from  the  time  of  mixing  showed  slightly  greater  strength  than  that 
put  into  the  molds  immediately,  and  the  loss  of  strength  of  the 
mortar  not  worked  was  not  very  marked  except  for  the  ont)  and  a 
half  and  two  hour  periods. 

Relocation  of  Central  Massachusetts  Railroad. 

Beginning  in  June,  a  careful  survey  was  made  for  a  line  of  rail- 
road, leaving  the  present  track  of  the  Central  Massachusetts  Rail- 
road midway  between  the  Berlin  station  and  the  crossing  over  the 
New  York,  New  Haven  &  Hartford  Railroad,  curving  to  the  north 
and  running  east  of  the  New  York,  New  Haven  &  Hartford  Railroad 
to  a  junction  with  the  Worcester,  Nashua  &  Portland  division  of 
the  Boston  &  Maine  Railroad,  about  one  mile  north  of  Clinton. 
Much  work  was  done  in  connection  with  the  line  surveyed,  to  pre- 
pare it  for  construction,  because  there  was  a  strong  probability  that 
this  line  would  be  adopted.     It  has  not,  however,  been  adopted. 

In  the  latter  part  of  the  year  estimates  of  cost  were  made  for  two 
other  lines,  which  pass  north  of  the  reservoir  and  connect  with  the 
Worcester,  Nashua  &  Portland  division. 

Gagings  of  the  South  Branch  of  the  Nashua  River. 

Accurate  and  continuous  gagings  of  the  South  Branch  of  the  Nashua 
River,  at  a  point  in  Clinton  about  11^  miles  below  the  Wachusett 
Dam,  have  been  made  since  July,  1896,  but  the  results  have  not 
heretofore  been  published.  Tables  giving  the  results  by  months 
may  be  found  in  Appendix  No.  3,  tables  9  and  10. 

The  gagings  are  intended  to  show  the  quantity  of  water  that  would 
have  flowed  past  the  gaging  station  if  no  water  had  been  diverted 
through  the  Wachusett  Aqueduct,  and  for  nearly  all  of  the  time  the 
quantity  that  would  have  flowed  if  there  had  been  no  mill  and  other 
storage  reservoirs  upon  the  watershed. 

As  accurate  gagings  of  streams  are  rare,  it  is  thought  desirable 
to  describe  in  some  detail  the  methods  of  measurement. 
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Gagings  of  Flow  in  River. 

The  quantity  of  water  passing  down  the  river  bed  has  been  gaged 
at  a  point  near  the  Water  Street  bridge  in  Clinton.  Just  above  this 
bridge  there  is  an  unused  dam  which  has  been  partly  demolished, 
but  at  which  there  is  still  a  decided  fall,  so  that  the  height  of  the 
water  above  it,  when  a  given  quantity  of  water  is  flowing,  is  affected 
but  little  if  any,  under  all  ordinary  conditions,  by  the  condition  of 
the  stream  below  the  dam  as  regards  obstructions  from  weeds  in  sum- 
mer and  ice  in  winter. 

Above  this  dam  a  recording  float  gage  was  established,  to  give  the 
height  of  the  water  accurately  and  continuously.  Just  below  the  dam 
and  bridge  a  gaging  section  was  established,  having  a  plank  bottom, 
and  so  arranged  that  the  velocity  is  suflScient  for  accurate  current 
meter  gagings.  When  the  flow  of  the  river  is  very  small,  owing  to 
the  diversion  of  the  water  through  the  aqueduct,  arrangements  have 
been  made  to  diminish  the  width  of  section  through  which  the  water 
flows,  and  thereby  produce  a  sufficient  depth  and  current  for  meter 
measurement. 

By  a  sufficient  number  of  meter  measurements  at  all  stages  of  the 
river,  a  curve  was  determined  which  showed  the  quantity  of  water 
corresponding  to  all  heights  on  the  recording  gage.  The  relation 
between  the  quantity  and  the  gaged  height  is  frequently  checked 
throughout  the  year. 

The  current  meter  used  was  originally  rated,  and  the  rating  has 
since  been  checked  from  time  to  time  at  a  well-arranged  rating 
apparatus  at  Sandy  Pond. 

From  July  1,  1896,  when  the  gagings  were  begun,  to  July  15, 
1896,  the  recording  gage  was  not  in  operation,  but  an  average  of 
eight  observations  of  height  was  made  daily.  In  February,  1900, 
on  account  of  a  great  flood  which  overflowed  the  bank  of  the  river 
where  the  gage-house  and  gage  were  located,  it  became  necessary  to 
remove  the  gaging  apparatus,  and  there  were  two  days  when  the 
heights  were  not  kept  continuously  throughout  the  twenty-four  hours ; 
otherwise,  the  recording  gage  has  been  in  continuous  operation. 

Gagings  of  Flow  in  Aqueduct, 

The  first  diversion  of  water  from  the  river  through  the  aqueduct 
was  on  March  7,  1898.     At  the  lower  end  of  the  aqueduct  a  weir 
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was  established  with  a  recording  float  gage,  providing  for  a  continu- 
ous record  of  the  height  of  water  flowing  over  the  weir.  A  current 
meter  station  was  established  for  gaging  the  flow  through  the  aque- 
duct, and  the  weir  was  calibrated  by  many  measurements  with  the 
current  meter  at  various  depths  of  flow.  The  quantity  of  water  flow- 
ing through  the  aqueduct  is,  therefore,  very  accurately  measured. 
In  the  lower  stages  of  the  river  nearly  all  of  the  water  passes  through 

the  aqueduct. 

Storage  Reservoirs. 

There  are  upon  the  watershed  14  storage  ponds  and  reservoirs, 
nearly  all  controlled  by  the  mills,  the  capacities  of  which  have  been 
determined.  The  draft  from  these  reservoirs  materially  increases 
the  flow  of  the  river  in  the  drier  portions  of  the  year,  and  the  flow 
diminishes  while  they  are  filling.  These  reservoirs,  and  their  total 
capacities  as  determined  by  surveys,  are  as  follows :  — 


NAME  OF  RESERVOIB. 


Storafe  CapadtT 
(OAUom). 


Bartlett  Pond, 

ChaffinPond, 

North  Eagle  Lake, 

South  Eagle  Lake, 

Hackett^s  Pond, 

Kendall  Reservoir, 

Musquapoag  Pond, 

Paradise  Pond, 

Pine  Hill  Reservoir, 

Quinepoxet  Pond, 

Stuart^s  Pond, 

East  Waushacum  Pond,  .... 
West  Waashacum  Pond,  east  of  railroad,  . 
West  Waushacum  Pond,  west  of  railroad, . 

Total 


48,400,000 

99,600.000 

48,400,000 

192,000,000 

27,600,000 

82,200,000 

61,900,000 

111,700,000 

118,700,000 

275,600,000 

58,800,000 

144,000,000 

170,000,000 

32,900,000 


1,471,800,000 


In  addition  to  the  above,  there  are  some  small  ponds  and  reser- 
voirs that  were  not  surveyed,  but  their  aggregate  capacity  is  so  small 
that  they  would  not  materially  affect  the  flow  in  the  river. 

Observations  of  the  heights  of  water  in  the  reservoirs  included  in 
the  table  have  been  taken  twice  each  month,  usually  on  the  1st  and 
15th  days,  during  the  following  periods  :  June  1  to  November  15, 
1897,  inclusive;  June  1  to  November  1,  1898,  inclusive;  June  1, 
1899,  to  January  15,  1900,  inclusive ;  and  continuously  since  June 
1,  1900. 
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It  will  be  noticed  that  no  observations  of  the  heights  of  reservoirs 
were  taken  in  1896,  nor  were  any  taken  during  the  winter  and 
spring  months,  until  after  the  spring  of  1900.  The  omission  of  the 
observations  of  the  storage  reservoirs  in  the  summer  and  autumn  of 
1896  materially  affects  the  records  for  that  period;  but  the  omission 
of  observations  in  the  winter  and  spring  of  several  years  causes  little 
or  no  error,  because  at  such  times  the  reservoirs  are  usually  full  or 
nearly  full,  and  the  flow  of  the  streams  is  comparatively  large. 

As  already  indicated,  the  aggregate  quantity  flowing  in  the  river 
at  the  gaging  station  and  in  the  aqueduct  is  corrected  for  the  amount 
drawn  from  or  added  to  storage,  so  that  the  records  give  as  nearly 
as  possible  the  actual  flow  of  the  river  as  it  would  be  in  its  natural 
condition. 

The  change  in  storage  during  the  month  preceding  and  following 
the  observed  heights  has  been  estimated ;  and  during  the  remainder 
of  the  winter  and  spring  months,  when  there  were  no  observations, 
it  has  been  assumed  that  the  reservoirs  were  full. 

Area  of  Watershed. 

The  area  of  the  watershed  above  the  Wachusett  Dam  was  deter- 
mined by  the  State  Board  of  Health,  from  the  topographical  map  of 
the  State,  after  a  careful  reconnaissance  of  the  divide  for  its  whole 
length,  to  be  118.23  square  miles.  A  change  in  the  location  of  the 
North  Dike  from  that  originally  proposed  has  added  .08  of  a  square 
mile,  and  an  additional  area  of  .69  of  a  square  mile,  draining  to  the 
river  between  the  Wachusett  Dam  and  the  gaging  station,  makes  the 
total  area  of  the  watershed  at  the  gaging  station  119  square  miles. 

Beal  Estate,  Cabe  and  Disposal, 

Bents  have  been  collected  and  repairs  made  on  the  houses  belong- 
ing to  the  Board  in  the  neighborhood  of  the  dam  and  of  the  Clinton 
sewerage  filter-beds  in  Lancaster. 

Cement  Tests. 

Tables  of  cement  tests  are  published  in  Appendix  No.  2.  They 
contain  long-time  tests  of  cements  used  from  1896  to  1900,  inclu- 
sive, and  the  usual  tests  of  cements  used  in  the  Wachusett  Dam  and 
the  Weston  Aqueduct  in  1901. 
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STJDBUBY   DEFABTMENT. 

Desmond  FitzGerald,  Department  Engineer. 

The  work  in  this  department  relates  mainly  to  the  maintenance 
and  operation  of  the  Sudbury  and  Cochituate  works,  including  the 
aqueducts  and  Chestnut  Hill  Reservoir. 

The  work  of  construction  in  this  department  during  the  year  has 
been  connected  entirely  with  the  improvement  of  certain  shallow 
arms  of  Lake  Cochituate,  known  as  the  Pegan  Brook  and  Snake 
Brook  meadows.  This  work  was  required  by  chapter  509  of  the 
Acts  of  the  year  1901,  which  was  approved  June  14.  Mr.  Fitz- 
Gerald and  his  assistants  have  also  devoted  much  time  to  the  case 
of  the  Nashua  River  Paper  Company  v.  Commonwealth  of  Massa- 
chusetts, for  damages  caused  by  the  diversion  of  the  waters  of  the 
Nashua  River,  and  to  other  water  cases. 

Charles  E.  Haberstroh,  assistant  superintendent  at  South  Fram- 
ingham,  is  in  immediate  charge  of  the  storage  reservoirs  and  other 
works  on  the  Sudbury  and  Cochituate  watersheds  and  of  the  Sud- 
bury and  Cochituate  aqueducts. 

Charles  W.  Sherman,  assistant  engineer,  is  Mr.  FitzGerald's 
principal  assistant  in  the  Boston  office. 

Benjamin  F.  Goodnough,  assistant  engineer,  has  been  connected 
with  the  department  all  the  year,  and  during  the  last  half  has  been 
in  immediate  charge  of  the  improvements  at  Lake  Cochituate. 

The  engineering  force  engaged  upon  construction  has  varied  from 
1  to  5. 

The  main  office  of  this  department  is  in  Boston,  and  a  branch 
office  has  been  maintained  at  South  Framingham. 

Improvement  of  Lake  Cochituate. 

Before  the  lake  was  raised  above  its  original  level  the  Pegan  and 
Snake  Brook  meadows  were  comparatively  dry,  but  by  successive 
raisings  of  the  water  surface  they  were  covered  to  a  depth  of  about 
6  feet  when  the  lake  was  foil.  When  the  lake  was  drawn  down,  in 
times  of  drought,  the  mud  surfaces  were  exposed,  and  at  such  times 
odors  arose  from  decaying  vegetation  and  from  the  exposure  of  the 
mud  to  the  sun. 
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A  plan  for  abating  this  trouble,  and  more  particularly  the  trouble 
at  the  Pegan  Meadow,  was  suggested  by  the  engineers  of  the  Met- 
ropolitan Water  and  Sewerage  Board,  in  which  it  was  proposed  to 
maintain  a  dam  at  the  outlet  of  the  meadows  which  would  have  its 
top  about  2  feet  below  the  level  of  high  water,  so  that  the  water 
from  the  lake  could  circulate  freely  into  the  portion  of  the  lake  be- 
hind the  dam  for  several  months  of  the  year  when  the  lake  was  full, 
and  yet  the  dam  would  maintain  a  considerable  depth  of  water  over 
the  meadows  when  the  lake  was  drawn  down,  and  thus  prevent 
offensive  conditions. 

This  plan,  which  would  have  cost  but  a  few  thousand  dollars  for 
its  execution,  was  not  satisfactory  to  the  petitioners  to  the  Legisla- 
ture, and  the  act  already  mentioned  was  passed,  providing  for  the 
excavation  of  the  meadows  to  a  level  which  would  give  practically 
10  feet  of  water  over  them  at  high  water. 

The  act  further  provided  that  the  work  should  be  done  within  two 
years  from  its  passage ;  and  that,  in  addition  to  the  excavation  of 
the  meadow,  the  banks  should  be  improved  so  that  mud  deposits 
should  not  be  exposed  thereon  at  low  stages  of  the  water ;  and  that, 
if  it  should  prove  impossible  to  excavate  the  meadows  to  the  speci- 
fied depth  for  the  sum  of  $100,000,  the  work  should  be  prosecuted 
to  such  an  extent  **as  may  reasonably  be  done"  for  this  sum. 

The  time  for  executing  this  work  was  extremely  short,  because  it 
could  be  prosecuted  only  after  the  lake  had  been  drawn  down  ;  and 
the  rainfall  during  the  last  summer  was  so  large  that  it  soon  became 
evident  that  it  would  not  be  feasible  to  improve  more  than  the  Snake 
Brook  Meadow,  which  is  the  smaller  one,  during  the  year,  although 
certain  preliminary  work  could  be  done  at  the  Pegan  Brook  Meadow, 
so  that  it  could  be  pumped  dry  early  in  the  summer  of  1902  and 
completed  in  that  year. 

The  plan  of  operation  was  rendered  difficult  because  it  was  neces- 
sary to  provide  for  taking  care  of  large  quantities  of  dirty  and 
possibly  polluted  water  without  discharging  it  into  the  lake  in  such 
a  way  as  to  endanger  the  water  supply. 

The  necessary  surveys,  soundings,  plans  and  specifications  were 
begun  soon  after  the  passage  of  the  act ;  and  as  soon  as  the  water  in 
the  lake  had  receded  sufficiently,  the  work  of  construction  was  begun. 
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Snake  Brook  Meadow. 

The  arm  of  Lake  Cochituate  known  as  the  Snake  Brook  Meadow 
covers  an  area  of  28.7  acres,  of  which  17.5  acres  are  in  the  town  of 
Wayland  and  11,2  in  the  town  of  Natick.  Plans  having  been  pre- 
pared and  the  lake  having  receded  sufficiently,  it  was  decided  on 
August  20  to  proceed  with  the  excavation  of  this  meadow,  with  a 
view  to  completing  it  before  the  lake  filled  again.  On  the  next  day 
after  this  decision  the  actual  work  of  construction  began,  in  the 
building  of  a  dam  at  the  outlet  of  the  meadow^,  to  separate  it  from 
the  main  body  of  water  in  the  lake.  A  15-inch  centrifugal  pump 
was  installed  upon  this  dam,  and  on  September  1  pumping  from  the 
meadow  into  the  lake  was  begun.  A  6-inch  centrifugal  pump  was 
also  erected  to  do  the  pumping  after  the  meadow  had  been  laid  bare. 
To  reduce  the  amount  of  water  to  be  pumped,  Snake  Brook  was 
diverted  from  its  natural  course  at  a  point  about  half  a  mile  easterly 
from  the  meadow.  By  the  end  of  the  first  week  in  September  the 
water  had  been  lowered  so  that  the  meadow  was  exposed. 

In  response  to  a  request  for  proposals  for  doing  the  work,  eight 
proposals  were  received  on  September  10,  and  the  contract  was 
awarded  to  Long  &  Little  of  Leominster,  Mass.,  the  lowest  bidders, 
at  24  cents  per  cubic  yard  for  mud  excavation  and  25  cents  per  cubic 
yard  for  gravel  facing.  By  the  terms  of  the  contract  the  Board  was 
to  continue  to  do  the  pumping,  and  was  also  to  continue  the  work, 
already  begun,  of  excavating  main  ditches  through  the  meadow. 

As  the  water  to  be  pumped  after  the  excavations  were  begun  would 
necessarily  be  unfit  to  be  discharged  into  the  lake,  a  small  wooden 
flume,  about  1,060  feet  in  length,  was  provided  for  conducting  the 
water  pumped  in  a  westerly  direction,  following  a  road  across  the 
lake,  to  a  point  where  it  would  flow  away  from  the  lake  into  a  stream 
below  its  outlet.  A  heavy  rainfall  of  2  inches  on  October  14  was 
cared  for  without  flooding  the  contractors'  work. 

The  work  of  ditching  the  bottom  was  carried  on  by  a  day-labor 
force,  while  the  contractors  were  making  their  preparations.  On 
September  30  the  actual  work  of  excavating  the  bottom  was  begun, 
with  a  small  force,  which  was  gradually  increased  to  about  90  men 
on  October  19. 

As  the  amount  of  money  available  for  making  the  improvements 
at  Lake  Cochituate  was  thought  to  be  insufficient  for  excavating  to 
the  full  depth  required  by  the  act,  it  was  intended  to  excavate  the 
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Snake  Brook  Meadow  to  a  level  9  feet  below  high-water  mark.  The 
mud  was  everywhere  excavated  to  this  depth ;  but  a  sandy  bottom 
was  encountered  at  a  somewhat  higher  level  over  a  portion  of  the 
work,  and  this  was  not  excavated.  At  the  end  of  the  year  nearly 
all  the  excavation  had  been  completed  and  the  gravelling  of  the  em- 
bankments had  been  begun.  So  little  remains  to  be  done  that  the 
work  can  probably  be  finished  early  in  1902,  before  the  lake  rises. 

JPegan  Brook  Meadow. 

The  arm  of  Lake  Cochituate  known  as  Pegan  Brook  Meadow 
covers  an  area  of  51.3  acres,  and  is  situated  in  the  town  of  Natick. 
The  plan  finally  adopted  for  the  improvement  of  this  meadow  in- 
volves the  excavating  of  the  meadow  and  the  disposal  of  the  material 
excavated  in  embankments  to  be  faced  with  gravel,  as  at  Snake 
Brook  Meadow.  As  already  stated,  the  amount  of  work  involved 
was  so  great  and  the  lake  lowered  so  slowly  that  it  was  not  feasible 
to  attempt  the  main  work  in  1901,  but  much  preliminary  work  has 
been  done,  so  as  to  insure  a  long  working  season  in  1902. 

A  temporary  dam,  about  700  feet  in  length,  has  been  built  at  the 
site  of  an  old  dam,  to  separate  the  meadow  from  the  lake.  The  top 
of  this  dam  is  above  high-water  mark,  so  that  the  meadow  can  be 
laid  bare  by  pumping,  even  if  the  lake  is  full  or  nearly  so  after  the 
spring  freshets  are  over. 

In  addition  to  the  building  of  the  dam,  a  pump  well  about  10  feet 
square  was  sunk  while  the  lake  was  low,  near  the  line  of  the  Boston 
&  Albany  Railroad,  and  a  pump  was  erected  to  pump  water  during 
the  work  of  construction  through  a  12-inch  pipe  under  the  railroad 
to  filter-beds  already  in  use  in  connection  with  the  filtering  of  the 
waters  of  Pegan  Brook. 

The  preliminary  work  at  the  Pegan  Meadow  was  begun  on  Sep- 
tember 28.  In  the  last  part  of  November,  after  the  well  and  dam 
had  been  completed  and  nearly  all  of  the  meadow  had  been  laid  bare 
by  the  lowering  of  the  lake,  the  stop-planks  were  placed  in  the  sluice- 
way of  the  dam,  and  for  the  remainder  of  the  year  all  water  was 
pumped.  As  soon  as  the  water  had  been  lowered  sufficiently,  the 
actual  work  of  constructing  a  large  drainage  ditch  through  the  centre 
of  the  meadow  was  begun.  On  account  of  the  heavy  rainfalls  in 
December  the  work  was  several  times  flooded,  but  at  the  end  of  the 
year  was  still  under  way.  The  water  in  the  lake  was  then  about  4 
feet  higher  than  the  water  inside  the  dam. 
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WESTON   AQUEDUCT   DEFABTMENT. 

Horace  Ropes,  Department  Engineer, 

The  work  in  charge  of  this  department  includes  the  construction 
of  the  Weston  Aqueduct  and  Reservoir  and  other  works  connected 
with  it,  extending  from  the  Sudbury  Reservoir  in  Southborough  to 
a  terminal  chamber  a  short  distance  west  of  the  Charles  River  in 
Weston,  a  distance  of  13.44  miles. 

At  the  beginning  of  the  year  the  surveys  and  preliminary  work 
necessary  for  the  final  location  and  design  of  this  aqueduct  and  its 
appurtenances  were  still  unfinished.  The  work  of  the  year  has  in- 
cluded the  substantial  completion  of  these  surveys,  the  letting  of 
contracts  and  the  construction  of  portions  of  the  work. 

The  beginning  of  construction  required  a  reorganization  of  the 
engineering  force,  as  follows :  — 

Edward  S.  Larned,  division  engineer,  transferred  from  the  Sud- 
bury Department  to  this  department  January  1,  1901,  was  placed  in 
special  charge  of  the  masonry  construction,  with  direct  supervision 
of  the  inspection  force  and  the  cement-testing  laboratory. 

Four  assistant  engineers  were  assigned  to  divisions  of  the  work, 
in  charge  of  lines  and  grades,  measurement  of  quantities  and  making 
estimates,  and  were  given  authority  to  direct  in  all  matters  pei'tain- 
ing  to  excavation  and  grading. 

Dan  B.  Clark  was  placed  in  charge  of  the  first  division,  compris- 
ing sections  1,  2,  3  and  4. 

Frank  E.  Winsor  was  placed  in  charge  of  the  second  division, 
comprising  sections  5,  6,  7,  8  and  9,  and  has  also  had  charge  of 
the  drafting  work  at  the  main  office  in  Saxonville. 

Marshall  Nevers  was  placed  in  charge  of  the  third  division,  com- 
prising sections  10,  11  and  12,  and  in  the  latter  part  of  the  year  the 
westerly  portion  of  Section  13. 

George  W.  Booth  w^as  placed  in  charge  of  the  fourth  division, 
comprising  sections  13,  14  and  15  and  the  Weston  Reservoir,  ex- 
cept the  westerly  portion  of  Section  13  during  the  latter  part  of  the 
year. 

All  of  the  above  engineers  reported  directly  to  the  department 
ensrineer. 
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The  total  engineering  force  at  the  beginning  of  the  year  was  21, 
but  with  the  growth  of  construction  work  this  number  was  increased 
from  time  to  time  until  it  reached  a  maximum  of  44  in  August,  in- 
cluding 12  engineering  inspectors.  There  were  also  6  masonry 
inspectors.  On  the  approach  of  winter  the  force  was  reduced  to  38 
and  1  masonry  inspector. 

The  main  office  of  the  department  has  been  continued  in  Saxon- 
ville.  It  has  been  fitted  up,  and  affords  ample  and  convenient 
quarters  for  the  general  office,  drafting  rooms  and  cement-testing 
laboratory.  The  engineers  of  the  second  division  also  have  their 
oiBce  in  this  building.  Branch  offices  for  the  use  of  the  first  and 
third  divisions,  respectively,  were  rented  in  Framingham  Centre  and 
Wayland,  and  have  been  maintained  since  June  1.  A  branch  office 
in  Weston  has  been  continued  throughout  the  vear  for  the  use  of 
the  engineers  of  the  foui^h  division.  This  office  was  moved  on  De- 
cember 1  from  unsuitable  rented  quarters  to  a  house  on  Ash  Street, 
which  had  been  acquired  by  the  Board  through  its  purchase  of  land 
for  the  Weston  Reservoir. 

The  day-labor  force,  consisting  of  a  foreman  and  from  5  to  15 
laborers,  has  been  employed,  at  different  times  during  the  year  on  a 
variety  of  preliminary  work,  such  as  the  digging  of  test  pits,  making 
borings  and  rod  soundings,  and  clearing  timber  and  burning  brush 
at  the  site  of  the  Weston  Reservoir. 

General  Statement. 

From  the  beginning  of  the  year  the  surveys  and  other  preliminary 
work  necessary  for  the  final  location  and  design  of  the  aqueduct  and 
its  appurtenances  were  prosecuted  vigorously.  This  work  was  so 
far  advanced  early  in  the  spring  that  proposals  were  received  on 
April  30  for  the  construction  of  the  portions  of  the  aqueduct  which 
would  require  the  longest  time  for  their  completion,  and  land  upon 
which  to  build  these  sections  of  the  aqueduct  was  taken  May  17. 

The  preparatory  work  for  other  portions  of  the  aqueduct  was 
continued,  and  on  August  27  proposals  were  received  for  the  con- 
struction of  the  remainder  of  the  masonry  aqueduct.  On  November 
21  proposals  were  received  for  the  construction  of  the  Weston 
Reservoir  and  the  open  channel  above  it. 

The  work  now  under  contract  comprises  9.14  miles  of  masonry 
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aqueduct  in  open  trench,  2.30  miles  of  aqueduct  in  five  tunnels  and 
1.02  miles  of  open  channel  and  reservoir,  —  a  total  of  12.46  miles, 
equal  to  93  per  cent,  of  the  entire  length  of  the  work  covered  by  this 
department.     The  total  amount  of  these  contracts  is  $1,815,898.40. 

The  portions  of  the  aqueduct  not  yet  let  include  the  pipes  leading 
from  the  Sudbury  Dam  to  the  upper  end  of  the  aqueduct,  together 
with  the  head-house  and  other  structures,  and  two  steel  siphon  pipes, 
one  across  the  valley  of  the  Sudbury  River  north  of  Saxonville  and 
the  other  across  a  depression  known  as  Happy  Hollow,  about  a  mile 
east  of  the  Sudbury  River. 

A  contract  has  already  been  made  for  furnishing  the  pipes  which 
are  to  lead  from  the  Sudbury  Dam  to  the  head-house.  All  contracts 
for  the  aqueduct  and  reservoir  provide  that  the  work  shall  be  com- 
pleted on  or  before  August  1,  1903. 

DigbCRiPTiON  OF  Works. 

The  course  of  the  new  aqueduct,  starting  at  the  Sudbury  Dam 
and  running  easterly  through  the  towns  of  Southborough,  Framing- 
ham,  Wayland  and  Weston,  is  shown  on  an  accompanying  map. 

The  aqueduct  is  designed  so  as  to  have  in  all  parts  a  capacity  for 
conveying  300,000,000  gallons  of  water  per  day ;  but,  owing  to  the 
conformation  of  the  country  through  which  it  passes,  it  varies  in 
size  and  method  of  construction  in  different  parts. 

From  the  Sudbury  Dam  to  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  near  the  Nobscot  station,  it  was  feasible  to  obtain  a 
fall  in  the  masonry  aqueduct  of  4  feet  in  5,000,  and  for  the  remain- 
der of  the  distance,  down  to  the  reservoir,  a  fall  of  only  1  foot  in 
5,000. 

For  the  safe  operation  of  the  aqueduct  it  is  necessary  to  have  an 
equalizing  reservoir  near  its  lower  end.  A  site  suitable  for  such  a 
reservoir  was  found  in  a  valley  rather  more  than  a  mile  above  the 
terminal  chamber.  The  reservoir  and  an  open  channel  leading  to  it 
have  a  total  length  of  about  a  mile,  and  for  this  distance  the  masonry 
aqueduct  will  be  omitted,  the  water  flowing  from  the  aqueduct  into 
the  upper  end  of  the  bpeh-.  channel,  and,  after  passing  through  the 
open  channel  and  reservoir,  entering  the  lower  section  of  the 
aqueduct. 

The  following  table  gives  the  length  of  the  different  portions  of 
the  aqueduct,  beginning  at  the  Sudbury  Dam :  — 


105 


Fe«t. 

Miles. 

je, 

479 

.09 

196 

.04 

704 

.18 

2,826 

.63 

8,016 

.67 

4,076 

.77 

2,160 

.41 

6,170 

.98 

rd 

180 

.03 

t  • 

9,690 

1.88 

3,608 

.68 

J,. 

3,466 

.66 

1  • 

1,123 

.21 

»  • 

16,470 

3.12 

6,686 

1.08 

er, 

1,100 

.21 

1,366 

.26 

4,000 

.76 

t   • 

1^18 

.29 

600 

.11 

er. 

3,612 

.68 

• 

70,982 

13.44 

5  of  the  top  of  the 
tid  at  intermediate 
Hows :  — 


Elevation. 

•              •              • 

226.130 

few  York, 

•        •        • 

210.660 

lion  under 

•        •        > 

210.660 

■        •        • 

208.723 

•        •        • 

206.319 

•        •        • 

205.626 

•        .        • 

204.739 

■        •        • 

200.087 

.        .        • 

200.067 

•        •        • 

200.067 

8  34.87  feet  below 
ater  in  the  Weston 


104 

aquedact  in  open 
1.02  miles  of  op« 
equal  to  93  per  c 
department.     Tl: 

The  portions  c 
from  the  Sudbuir 
with  the  head-ho 
one  across  the  rs 
the  other  across  : 
east  of  the  Sudbi 

A  contract  has 
are  to  lead  from 
for  the  aqueduct 
pleted  on  or  befc 


The  course  oi 
and  running  east 
ham,  Way  land  a' 

The  aqueduct 
conveying  300,0* 
conformation  of 
size  and  method 

From  the  Sue 
ford  Railroad,  nc 
fall  in  the  mason 
der  of  the  distal 
5,000. 

For  the  safe  o| 
equalizing  resen 
reservoir  was  foi 
terminal  chambei 
have  a  total  leng 
aqueduct  will  be 
the  upper  end  of 
open  channel  ai 
aqueduct. 

The  following 
the  aqueduct,  be; 


No.  67.] 


AND   SEWERAGE  BOARD. 


105 


PORTION  OF  WORK. 


Miles. 


Three  5-foot  cast-iron  pipes  from  Sudbury  Dam  to  head-house, 
Head-house  and  10-foot  aqueduct  in  open  trench,     . 

10-foot  aqueduct  in  earth  tunnel, 

10-foot  aqueduct  in  open  trench, 

10-foot  aqueduct  in  rock  tunnel, 

10-foot  aqueduct  in  open  trench, 

10-foot  aqueduct  in  rock  tunnel, 

10  foot  aqueduct  in  open  trench, 

Special  section  under  New  York,  New  Haven  &  Hartford 

Railroad, 

13-foot  2-inch  aqueduct  in  open  trench  and  siphon  chamber,  . 
One  7i-foot  riveted  steel  sipnon  pipe  across  Sudbury  River,  . 
13-foot  2-inch  aqueduct  in  open  trench  and  siphon  chambers, . 
One  7j|-foot  riveted  steel  siphon  pipe  across  Happy  Hollow,  . 
Siphon  chamber  and  13-foot  2-inch  aqueduct  in  open  trench,  . 
13-foot  2-inch  aqueduct  in  earth  and  rock  tunnel,  . 
13-foot  2-inch  aqueduct  in  open  trench  and  channel  chamber. 

Open  channel 

Weston  Reservoir, 

Screen  chamber  and  13-foot  2-inch  aqueduct  in  open  trench,   . 

18-foot  2-inch  aqueduct  in  rock  tunnel, 

13-foot  2-inch  aqueduct  in  open  trench  and  terminal  chamber, 

Total  length  of  line, 
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The  elevations  in  feet  above  Boston  city  base  of  the  top  of  the 
inside  of  the  aqueduct  at  its  beginning  and  end  and  at  intermediate 
points  where  there  are  changes  in  grade  are  as  follows :  — 


LOCATION. 


Eleyatlon. 


Head-house, 

End  of  10-foot  aqueduct  west  of  special  section  under  New  York, 

New  Haven  &  Hartford  Railroad, 

Beginning  of  13-foot  2-inch  aqueduct  east  of  special  section  under 

New  York,  New  Haven  &  Hartford  Railroad, 

Siphon  chamber  No.  1, 

Siphon  chamber  No.  2, 

Siphon  chamber  No.  3, 

Siphon  chamber  No  4, 

Channel  chamber, 

Screen  chamber, 

Terminal  chamber,  end  of  masonry  aqueduct; 


225.130 

210.660 

210.660 
208.723 
206.319 
205.626 
204.739 
200.087 
200.067 
200.067 


The  top  of  the  aqueduct  at  the  head-house  is  34.87  feet  below 
high  water  in  the  Sudbury  Reservoir.     High  wat^r  in  the  Weston 
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Reservoir  is  at  elevation  200,  substantially  at  the  level  of  the  top  of 
the  aqueduct,  66  feet  higher  than  Chestnut  Hill  Reservoir  and  37 
feet  higher  than  Spot  Pond.  From  the  terminal  chamber  the  water 
will  flow  by  gravity  through  large  pipes  to  the  low-service  district 
and  to  Spot  Pond. 

Pipes  from  Sudbury  Dam  to  Head-house. 

When  the  Sudbury  Dam  was  constructed,  3  48-inch  pipes  were 
laid  from  the  gate-house  to  a  circular  basin  below  the  dam.  These 
pipes  are  to  be  extended  and  utilized  for  supplying  water  to  the 
new  aqueduct.  The  extensions  are  to  be  made  with  5-foot  cast-iron 
pipes,  two  of  which  will  have  branches  leading  from  them  to  dis- 
charge water  fi'om  the  Sudbury  Reservoir  into  Framingham  Reser- 
voir No.  3.  Two  60-inch  Venturi  meters  will  be  placed  on  two  of 
the  lines  leading  to  the  head-house,  for  measuring  the  flow  of  the 
aqueduct.  The  head-house  will  be  provided  with  screens  and  gaging 
appliances,  and  with  an  overflow  so  designed  that  the  aqueduct  can- 
not be  overcharged  through  accident  or  negligence  in  regulating  the 
flow  from  the  gate-house  at  the  dam. 

Masonry  Aqrueduct  and  Tunnels. 

The  aqueduct,  both  in  open  trench  and  in  tunnel,  will  be  of  the 
same  shape  and  type  of  construction  as  the  Wachusett  Aqueduct, 
described  in  the  second  annual  report  of  the  Metropolitan  Water 
Board,  for  the  year  1896,  except  that  Portland  cement  concrete  will 
be  substituted  for  brickwork  in  the  lining  of  the  tunnels.  An  ac- 
companying plan  shows  typical  sections  of  the  aqueduct.  Where 
the  aqueduct  is  built  in  open  trench  or  on  embankments,  the  bot- 
tom and  side  walls  are  constructed  of  natural  cement  concrete,  lined 
with  one  course  of  brick  masonry,  and  the  arch  of  Portland  cement 
concrete. 

In  the  Wachusett  Aqueduct  it  was  found  that  by  the  contraction 
of  the  concrete,  through  temperature  changes  or  otherwise,  the  sec- 
tions of  arch  built  at  different  times  would  separate  where  the  new 
work  joined  the  old,  making  a  minute  transverse  crack.  As  the 
same  result  is  expected  in  the  Weston  Aqueduct,  a  new  device, 
called  a  water-stop,  has  been  adopted,  to  reduce  the  possible  leak- 
age through  such  cracks. 

In  building  the  concrete,  a  straight  groove  is  left  in  both  the  old 
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and  new  work,  in  the  position  shown  upon  the  sections,  forming,  a 
slot  which  extends  from  the  top  of  the  side  walls  to  a  point  nearly 
at  the  level  of  the  top  of  the  inside  of  the  aqueduct.  In  each  of 
these  slots  is  placed  a  strip  of  sheet  lead  extending  from  the  top  to 
the  bottom,  and  bent  in  such  a  way  that  the  lead  will  act  as  an  ex- 
pansion joint,  and  not  be  torn  apart  if  a  shrinkage  crack  is  produced. 
The  space  around  the  lead,  is  carefully  filled  with  Portland  cement 
mortar,  but  before  filling  with  the  moi*tar  a  piece  of  sheet  iron  is 
inserted  in  the  fold  of  the  lead,  on  a  line  with  the  junction  of  the 
sections  of  arch,  so  that  if  a  shrinkage  crack  occurs  it  will  extend 
through  the  mortar  filling. 

The  arch  centres,  as  in  previous  similar  construction,  have  been 
covered  with  galvanized  iron,  to  secure  a  smooth  interior  surface, 
and  lubricated  each  time  before  laying  the  concrete,  to  prevent  the 
concrete  from  adhering  to  the  centres.  Oil  has  been  used  as  a 
lubricant,  also  soft  soap,  which  has  the  advantage  over  oil  of  being 
easily  washed  oft'  before  applying  a  plastering,  which  is  applied  to 
all  parts  of  the  arch  of  the  aqueduct  in  open  trench.  This  plastering 
is  of  a  thickness  and  finish  equal  to  a  plasterer's  finished  coat,  and 
is  composed  of  neat  Portland  cement,  thoroughly  trowelled  in,  and 
before  the  final  set  smoothed  with  a  wet  soft  bristle  brush,  applied 
lengthwise  of  the  aqueduct. 

Siphons  and  Siphon  Chambers, 

At  the  valley  of  the  Sudbury  River  the  ground  falls  about  75  feet 
below  the  grade  of  the  aqueduct,  and  at  Happy  Hollow  about  50 
feet  below  this  grade.  It  is  the  design  to  lay  ultimately  across  these 
valleys  three  7i/^foot  riveted  steel  pipes,  but  only  one  is  to  be  laid 
at  the  present  time. 

Where  the  pipe  crosses  the  Sudbury  River  it  will  be  given  the 
form  of  an  arch,  between  abutments  80  feet  apart,  so  that  it  will 
support  itself.  Blow-off  pipes  will  be  provided  for  draining  the 
siphons.  Two  will  be  placed  on  each  pipe  at  the  river,  where  large 
quantities  of  water  can  be  discharged,  and  one  at  the  bottom  of  the 
depression  at  Happy  Hollow.  One  pipe  will  convey  more  than  half 
as  much  water  as  the  three,  because  when  the  aqueduct  is  running 
to  only  half  its  capacity  it  will  be  about  half  full  at  the  down-stream 
end  of  the  lower  pipe  and  can  be  filled  full  at  the  upper  end,  giving 
more  than  the  normal  fall  through  the  pipes. 
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The  siphon  chambers,  which  make  the  junction  between  the  aque- 
duct and  the  siphon  pipes,  have  been  designed  so  that  there  will  be 
the  least  possible  disturbance  of  the  flow  in  passing  from  one  to  the 
other.  Some  very  large  castings  of  special  shape  are  to  be  built 
into  masonry,  to  make  the  junction  with  the  steel  pipes.  Grooves 
for  gates  are  provided,  so  that  when  there  is  more  than  one  pipe, 
any  one  can  be  shut  off  for  examination  and  repairs. 

Weston  Reservoir  and  Open  Channel. 

The  necessity  for  an  equalizing  reservoir  arises  from  the  fact  that 
the  pipes  of  the  distributing  system  will  convey  more  water  in  the 
daytime,  when  there  is  the  larger  use  of  water  in  the  Metropolitan 
District,  than  at  night,  when  less  water  is  used,  and  consequently 
some  of  the  water  has  to  flow  the  much  greater  distance  to  Spot 
Pond.  The  site  obtained  for  this  reservoir  is  a  satisfactory  one,  as 
there  is  a  natural  valley  which  can  readily  be  dammed  by  an  em- 
bankment of  earth,  with  a  concrete  core  wall  founded  upon  solid 
rock.  At  the  site  of  the  dam  there  is  a  low,  rocky  ridge  running 
most  of  the  way  across  the  valley,  which  by  its  presence  makes  the 
dam  less  costly  than  it  otherwise  would  be. 

The  maximum  depth  of  water  at  the  dam  is  about  28  feet.  The 
natural  reservoir  which  would  be  formed  by  the  dam  without  ex- 
cavating above  it  would  not  be  large  enough  to  meet  the  require- 
ments, and  the  reservoir  is  to  be  made  much  larger  by  excavating 
flat  land  which  is  nearly  at  the  level  of  high  water  in  the  reser\'oir. 
All  soil  and  organic  matter  are  to  be  removed  from  the  deeper  jx>r- 
tions  of  the  reservoir,  and  where  the  depth  of  water  obtained  by  the 
removal  of  the  soil  is  less  than  11  feet,  the  earth  is  to  be  excavated 
so  as  to  obtain  this  depth. 

The  shores  of  the  reservoir  will  be  protected  by  riprap,  or  coarse 
gravel  beaches,  as  conditions  may  require. 

The  open  channel  is  practically  an  extension  of  the  reservoir  at 
its  upper  end,  and  the  water  will  stand  in  it  at  the  same  level  as  in 
the  reservoir.  It  will  have  a  bottpm  width  of  10  feet,  with  gravel 
sides  sloping  at  the  rate  of  3  horizontal  to  1  vertical.  Above  a 
berm  1  foot  above  the  water  the  sides  will  l)e  covered  with  loam  and 
grassed.  A  stone  arch  bridge  is  to  cany  Ash  Street  over  the  ofien 
channel  at  the  extreme  upper  end  of  the  reservoir. 

The  open  channel  has  a  length  of  1,366  feet  and  the  reservoir  a 
length  of  4,000  feet,  making  a  total  length  of  5,366  feet  where  the 
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masonry  aqaeduct  is  omitted.  The  reservoir  and  open  channel  to- 
gether have  an  area  of  water  surface  of  66.6  acres,  which  is  a  little 
more  than  half  the  area  of  Chestnut  Hill  Reservoir,  and  contain 
about  20,000,000  gallons  per  foot  of  depth.  Where  the  masonry- 
aqueduct  terminates  at  the  head  of  the  open  channel,  a  structui'e 
known  as  the  channel  chamber  is  to  be  built,  which  will  contain 
grooves  in  which  stop-planks  may  be  placed  if  it  is  desired  to  empty 
the  aqueduct  without  lowering  the  reservoir.  Where  the  water  flows 
from  the  reservoir  into  the  lower  section  of  the  aqueduct  a  screen- 
chamber  is  to  be  built.  In  order  to  protect  the  waters  of  the  reservoir 
and  open  channel  from  pollution,  a  system  of  drainage  has  been  de- 
vised which  will  prevent  the  entrance  of  any  water  from  local  sources. 
Especial  attention  has  been  given  to  the  design  of  the  outlines  of 
the  reservoir  and  to  the  disposition  of  waste  material,  so  as  to  pro- 
duce satisfactory  landscape  effects.  These  matters  have  been  care- 
fully studied  by  Olmsted  Brothers,  Landscape  Architects,  and  they 
have  given  advice  and  furnished  plans  for  the  work. 

Culverts  and  Crossings. 

Thirty-nine  culverts  are  required  to  provide  for  streams  crossing 
the  aqueduct,  and  additional  culverts  are  provided  through  roads 
and  private  crossings  where  necessary. 

The  aqueduct,  where  not  in  tunnel,  crosses  15  public  highways, 
4  of  which  are  to  be  restored  to  their  original  grade,  and  the  remain- 
ing 11  will  l>e  raised  to  pass  over  the  aqueduct.  In  addition  to  the 
highways,  there  are  private  crossings  provided  over  the  aqueduct  at 

49  places. 

Contracts,  Weston  Aqueduct. 

Sections  2j  5,  6  and  12.  —  Masonry  Aqueduct  and  Tunnels. 

Contractor,  Shanahao,  CasparlB  &  Co. ;  date  of  contracts,  Maj  9, 1901 ;  amount  of  contracta, 
1582,727.60;  length  of  aqnednct,  24,976  feet,  inclading  6,879  linear  feet  of  tannels.  The 
aqnednct,  on  sections  2  and  3,  has  a  width  of  10  (bet,  and  on  sections  6  and  12  a  width  of 
18  feet  2  inches. 

The  contractors  were  early  on  the  ground,  but  some  diificulty  was 
experienced  in  securing  labor  and  more  or  less  delay  was  suffered 
in  the  erection  of  camps  and  the  delivery  of  tools  and  materials,  and 
the  work  of  organization  progressed  slowly. 

The  headquarters  and  main  camps  for  the  accommodation  of  men 
and  supplies  are  located  principally  on  private  land,  in  a  secluded 
spot  on  the  high  ground  over  tunnel  No.  2,  about  2^  miles  from 
Framingham  village  and  y^  mile  from  the  nearest  dwelling.     Other 


110  METROPOLITAN   WATER  [Pub.  Doc. 

camps  are  located  about  1  mile  north  of  Saxonville  and  1%  miles 
southeasterly  from  Way  land. 

The  contractors  have  devoted  almost  their  entire  efforts  to  the 
construction  of  aqueduct  in  open  trench,  and  the  tunnel  work,  pend- 
ing the  erection  of  the  power  plant,  was  deferred  until  the  close  of 
the  mild  weather  season.  Progress  in  the  open  trench  work  od 
sections  2  and  3  has  been  generally  satisfactory,  slightly  more  than 
the  work  required  having  been  completed  this  year. 

The  contractors  were  dilatory  in  perfecting  their  organization  for 
Section  6,  and  excavation  was  not  begun  until  June  10.  The 
masonry  construction  was  started  August  22,  and  the  amount  of 
completed  work  at  the  close  of  the  season  was  one-third  less  than 
the  contract  requirements,  although  the  rate  of  progress  for  the 
actual  time  employed  was  satisfactory. 

Progress  on  Section  12  was  far  from  satisfactory  until  late  in  the 
season,  organization  and  equipment  suffering  much  delay.  Masonry 
work  was  begun  July  24,  but  little  progress  was  made  until  the 
latter  part  of  September ;  from  that  time  until  the  close  of  the  season 
a  much  better  rate  was  maintained.  The  value  of  the  work  done  on 
this  section  on  November  15  was  23  per  cent,  of  the  amount  of 
the  contract,  while  the  contract  requirement  was  30  per  cent. 

For  about  700  feet  on  Section  3  and  300  feet  on  Section  6  the 
aqueduct  crosses  a  swamp  formation  of  moderate  depth  below  the 
base  of  the  aqueduct.  The  peat  or  mud  deposit  has  been  entirely 
removed  down  to  compact  earth,  and  filling  for  foundation  has  been 
prepared  of  selected  material  deposited  in  3-inch  layers,  watered 
and  rolled  with  heavy  grooved  rollers.  With  these  exceptions  the 
aqueduct  under  these  contracts  is  being  constructed  partly  or  wholly 
in  excavation.  Considerable  water  was  encountered  in  the  open 
trench  excavation  between  tunnels  Nos.  2  and  3  and  at  the  easterly 
end  of  Section  12.  A  small  wooden  box  drain  at  the  bottom  of  the 
excavation  has  usually  sufficed  to  keep  the  water  below  the  concrete 
during  construction,  although  in  a  few  instances,  where  a  greater 
quantity  of  water  was  encountered,  a  light  platform  of  fluted  boards 
was  laid  in  connection  with  the  central  drain. 

The  excavations  have  furnished  considerable  sand  and  gravel  for 
use  in  the  masonry  on  sections  2,  3  and  12,  but  the  contractor  has 
been  obliged  to  obtain  much  of  the  sand  for  sections  2  and  3  and  fl^^ 
of  the  sand  used  on  Section  6  from  private  lands.  It  has  also  been 
necessary  to  operate  stone  crushers,  with  elevators,  screens,  bins, 
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etc.,  on  each  of  the  sections  incladed  in  these  contracts,  to  furnish 
additional  stone  for  concrete  work. 

For  tunnel  work,  a  central  power  plant,  to  furnish  compressed 
air  for  operating  the  drills,  pumps  and  other  machinery  in  connec- 
tion with  tunnels  Nos.  2  and  3,  has  been  erected  near  Baiting  Brook, 
a  pojnt  nearly  midway  between  the  most  distant  portals  of  those 
tunnels.  The  compressed  air  is  conveyed  to  the  working  points 
through  wrought-iron  pipes  laid  on  the  surface  of  the  ground ;  the 
main  air  pipe,  consisting  of  4,200  feet  of  5-inch  and  5,100  feet  of 
4-inch  pipe,  is  now  laid  and  in  operation. 

The  contractors  placed  their  order  for  the  machinery  needed  for 
this  plant  almost  immediately  after  the  execution  of  their  contracts  ; 
but  even  this  promptness,  together  with  a  guarantee  from  the  manu- 
facturer that  one  compressor  would  be  running  in  70  days  and  the 
whole  plant  completed  within  100  days,  did  not  avail  in  avoiding  a 
long  delay  in  the  delivery ;  and  it  was  not  until  December  2  that 
the  first  compressor  was  put  in  operation,  and  it  was  December  28 
before  all  the  machinery  was  in  readiness  to  use.  The  main  instal- 
lation consists  of  two  cross-compound  air  compressors  of  150  horse- 
power each,  and  two  horizontal  tubular  high-pressure  boilers  of  300 
horse-power  each. 

Tunnel  No.  1  is  in  a  compact  clayey  material,  and  at  present  the 
lining  of  brick  masonry  is  carried  along  with  the  excavation.  Tun- 
nels Nos.  2  and  3  are  expected  to  be  wholly  through  ledge,  and  the 
lining,  which  in  these  cases  will  be  concrete  masonry,  will  be  de- 
ferred until  the  excavation  is  completed,  or  at  least  well  advanced. 

The  following  tabulation  shows  the  progress  made  in  these  tun- 
nels at  the  end  of  the  year :  — 


Progress  in  Tunnels  Nos.  I,  2  and  5,  December  31  ^  1901, 


Length 
(Feet). 

Began  Work. 

fXOAVATIOlf. 

TUNNEL. 

East  Portal 
(Linear  Feet). 

West  PorUl 
(Linear  Feet). 

Total. 

No.  1,    . 
No.  2,    . 
No.  3,    . 

704 

8,015 
2,160 

November20, 1901, 
December  2,1901, 
December  2,1901, 

23 

82 

1 

83 

23 
82 
83 

The  maximum  force  employed  on  these  sections  was  585  men  and 
83  horses,  for  the  week  ending  August  31. 
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Section  4.  —  Masonry  Aqueduct. 

Contractor,  Patrick  McGtoyern;  date  of  contract,  May  6, 1901 ;  amount  of  contract,  $64,888.60; 

length  of  aqueduct,  4,165  feet;  width,  10  feet. 

Work  was  begun  early  under  this  contract,  and  most  excellent 
progress  has  been  made  during  the  season.  The  value  of  the  work 
completed  November  15  was  72  per  cent,  of  the  amount  of  the  con- 
tract, while  the  contract  requirement  was  30  per  cent.  The  aque- 
duct is  entirely  in  open  trench.  For  about  1,600  feet  east  of  Edgell 
Street  the  excavation  was  in  light  sandy  material,  affording  excel- 
lent opportunity  for  rapid  progress ;  west  of  Edgell  Street  the 
excavation  has  been  more  difficult,  considerable  ledge  having  been 
encountered.  At  several  points  gravel  was  developed,  affording 
material  for  concrete  masonry,  but  a  stone  crusher  to  furnish  addi- 
tional, material  was  found  necessary  early  in  the  season.  East  of 
Edgell  Street  the  foundations  were  below  the  level  of  ground  water 
for  some  distance,  and  a  light  platform  of  boards  with  central  drain 
was  employed  to  keep  the  concrete  dry  until  hardened. 

The  maximum  force  employed  on  this  section  was  120  men  and 
18  horses,  for  the  week  ending  August  10. 

Section  5: — Masonry  Aqueduct. 

Contractor,  Bruno,  Salomone  &  Petitti ;  date  of  contract,  Maj  8,  1901 ;  amount  of  contract, 
$187,636.60 ;  length  of  aqueduct,  6,295  feet,  including  crossing  under  the  tracks  of  the  New 
York,  New  Haven  &  Hartford  Railroad  at  Nobsoot  station ;  width  of  aqueduct,  18  feet  2 
inches. 

These  contractors  commenced  operations  very  promptly,  and 
prosecuted  their  work  vigorously  during  the  working  season. 

The  aqueduct  is  principally  in  open  trench,  but  at  one  place,  for 
a  length  of  1,400  feet,  the  original  ground  surface  is  from  1  to  6 
feet  below  the  bottom  of  the  masonry.  For  that  space  the  foundar 
tion  was  prepared  by  removing  the  soil  and  building  an  embank- 
ment in  3-inch  layers,  using  water  and  heavy  grooved  rollers  to 
consolidate  the  material,  and  after  completion  the  embankment  was 
flooded  twice  before  laying  the  masonry.  The  material  used  for 
filling  was  a  very  fine  sand,  with  coarse  gravel  at  the  sides  of  the 
embankment. 

The  masonry  construction  could  not  well  be  begun  until  a  section 
of  this  embankment  had  been  completed,  and  consequently  it  was 
not  started  until  July  29 ;  but  excellent  progress  was  maintained 
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until  it  was  necessary  to  stop  on  account  of  freezing  weather.  It 
was  deemed  desirable  that  this  embankment,  once  begun,  should  be 
made  and  the  aqueduct  completed  before  freezing  weather,  and  by 
concentrating  their  forces  the  contractors  were  successful  in  accom- 
plishing this  result. 

The  value  of  the  work  completed  November  15  was  36  per  cent, 
of  the  amount  of  the  contract,  while  the  contract  requirement  was 
30  per  cent. 

A  stone-crushing  plant  was  in  nearly  constant  operation,  to  fur- 
nish the  balance  of  the  stoDe  not  obtainable  by  screening  the  gravel 
excavated  from  the  trench. 

The  maximum  force  employed  on  this  section  was  132  men  and 
41  horses,  for  the  week  ending  September  28. 

Section  13.  —  Masonry  Aqueduct  and  Tunnel. 

Contractor,  Michael  H.  Keefe;  date  of  contract.  May  20, 1901 ;  amount  of  contract,  $846,290; 
length  of  aqaedact,  7,300  feet,  of  which  6,686  feet  are  tnnnel ;  width  of  aqnedact,  18  feet  2 
inches.    This  contract  was  assigned  to  the  Columbas  Constmctlon  Companj  October  12. 

Proposals  for  the  construction  of  this  section  of  the  aqueduct 
were  first  received  April  30.  The  lowest  bid  amounted  to  $293,- 
083.25  and  the  next  bid  to  $395,390.  The  contract  was  awarded  to 
the  lowest  bidder,  but  he  claimed  that  he  had  made  a  mistake  in  his 
calculations,  and  declined  to  sign  the  contract.  The  Board  there- 
upon decided  to  reject  all  bids  and  to  receive  further  proposals  on 
May  14.  The  lowest  of  these  proposals,  amounting  to  $346,290, 
was  accepted. 

The  contractor  started  upon  the  work  very  promptly,  and,  not- 
withstanding the  scarcity  of  labor  and  the  delays  arising  from  slow 
delivery  of  machinery  and  supplies,  the  excavation  of  the  west 
portal  had  progressed  sufficiently  to  begin  a  tunnel  heading  on  June 
24.  The  boilers  and  engine  for  the  air  compressor  were  received 
the  latter  part  of  June,  but  were  not  ready  for  operation  until 
August  16.  The  excavation  of  the  open  cut  at  the  east  portal  of  the 
tunuel  progressed  slowly,  and  tunnelling  was  not  commenced  at  that 
end  until  Au^iist  26. 

During  the  summer  and  early  autumn  the  progress  upon  the  tun- 
nel, which  needed  to  be  large  to  meet  the  contract  requirements, 
was  quite  unsatisfactory ;  and  it  soon  became  apparent  that  more 
plant  and  resources  than  the  contractor  appeared  to  have  at  his  dis- 
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posal  would  be  necessary  in  order  to  complete  the  contract  within 
the  stipulated  time.  An  arrangement  was  therefore  perfected  for 
obtaining  additional  capital  by  the  organization  of  a  company  to 
carry  on  the  work ;  and  by  the  consent  of  all  parties  the  contract 
was  assigned  on  October  12  to  the  Columbus  Construction  Com- 
pany, of  which  S.  Casparis  is  president,  Joseph  A.  Flynn  secretary 
and  treasurer,  and  Mr.  Keefe  one  of  the  stockholders. 

Immediate  steps  were  taken  by  the  Columbus  Construction  Com- 
pany to  increase  the  working  facilities.  Additional  and  improved 
boarding  houses  for  the  laborers,  as  well  as  engine  houses,  stables, 
shops  and  cement  sheds,  were  built.  A  second  compressor  engine 
and  another  boiler  were  ordered,  and  were  put  in  operation  Kovem- 
ber  2.  An  engine  and  dynamo  were  also  installed  to  furnish  elec- 
tricity for  lighting  and  motive  power  in  tunnel.  The  working  force 
was  increased  as  rapidly  as  boarding  accommodations  could  be  pro- 
vided, and  throughout  the  month  of  December  a  full  force  of  about 
140  men,  divided  into  day  and  night  shifts,  was  employed. 

It  necessarily  required  some  weeks  to  accomplish  this  preliminary 
work,  and  until  it  was  completed  the  greatest  possible  rate  of  prog- 
ress in  the  tunnel  excavation  could  not  be  expected ;  but  afterwards 
there  was  a  continued  gain  in  the  rate  of  progress,  although  ap  to 
the  end  of  the  year  the  desired  rate  had  not  been  fully  attained, 
largely  on  account  of  the  unfavorable  conditions  of  the  ground  at 
the  west  end  of  the  tunnel.  At  this  end  of  the  tunnel,  for  the  whole 
530  feet  excavated  from  the  portal  to  the  point  reached  at  the  end 
of  the  year,  the  lower  part  of  the  tunnel  has  been  in  rock  and  the 
upper  part  in  a  compact  clayey  material,  which  is  so  hard  as  to  re- 
quire drilling  and  blasting,  but  wet  enough  to  render  it  unstable, 
and  to  require  continuous  and  systematic  timbering  for  its  support. 
In  this  material  the  progress  has  necessarily  been  slower  than  in  the 
solid  rock,  such  as  is  encountered  at  the  east  end  of  the  tunnel. 
There  the  formation  is  a  massive,  coarse-grained  granite,  which  is 
hard  to  drill,  but  blasts  well  and  does  not  require  support. 

The  total  length  of  the  tunnel  is  5,686  feet,  and  at  the  end  of  the 
year  the  total  amount  excavated  was  1,001  feet,  consisting  of  530 
feet  at  the  west  end  and  471  feet  at  the  east  end,  which  was  559  feet 
less  than  the  requirements  at  this  time. 

The  power  station  is  located  at  the  west  portal  of  the  tunnel,  and 
contains  two  IngersoU-Sergeant  straight-line  18-inch  by  18^-in<^l^ 
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by  24-inch  air  compressors ;  two  Westinghouse  standard  engines  of 
60  horse-power  and  20  horse-power,  for  driving  electric  generators  ; 
and  one  Thomson-Houston  500-volt,  70-kilowatt  direct-current  gen- 
erator, to  furnish  electricity  for  lighting  and  for  operating  4  %-ton 
electric  locomotives  in  each  end  of  the  tunnel.  Additional  ma- 
chinery in  use  outside  of  the  central  station  includes  2  double-cylin- 
der double-drum  hoisting  engines,  to  operate  the  inclines  by  which 
material  is  removed  from  the  tunnel ;  2  duplex  pumps  and  2  pulsom- 
eters,  to  drain  water  from  the  tunnel ;  11  machine  drills,  and  1  6-ton 
saddle  tank  locomotive  for  hauling  material  from  the  east  portal  to 
the  waste  dump,  about  2,000  feet  distant.  As  soon  as  the  General 
Electric  Company  can  deliver  them,  it  is  proposed  to  substitute  two 
4^ton  electric  locomotives  for  the  horses  now  used  for  hauling  cars 
underground. 

None  of  the  concrete  masonry,  which  it  is  anticipated  will  be  used 
almost  exclusively  for  lining  in  this  tunnel,  had  been  built  before 
the  end  of  the  year ;  but  preparations  are  under  way  for  an  early 
start  on  this  lining,  as,  in  order  to  finish  the  whole  work  on  time, 
it  will  be  necessary  to  have  the  masonry  and  excavation  proceed 
simultaneously.  The  brick  arched  concrete  culvert  under  Wellesley 
Street  has  been  completed,  except  the  masonry  head  walls. 

Of  the  excavation  from  open  trench  beyond  the  ends  of  the  tun- 
nel, about  one-quarter  of  the  total  amount  has  been  made.  At  the 
east  end  of  the  section,  where  a  deep  trench  is  required,  the  material 
was  removed  with  a  steam  shovel. 

The  maximum  force  employed  on  this  section  was  147  men  and  5 
horses,  for  the  week  ending  December  21. 

Sectiojis  8  and  10^  11  and  15.  —  Masonry  Aqueduct  and  Tunnel. 

ContractorSi  Winston  &  Co. ;  date  of  contracts,  Angnst  28, 1901 ;  amount  of  contracts,  f  466,419 ; 
length  of  aqnedact,  18,716  feet,  Inclnsive  of  3  siphon  chambers  on  sections  8  and  10,  and 
the  screen  and  terminal  chambers  and  600  feet  of  tannel  on  Section  15 ;  width  of  aqueduct, 
18  feet  2  inches. 

These  contracts  were  awarded  so  late  in  the  season  that  it  was  not 
expected  that  very  much  work  would  be  done,  except  on  Section  15, 
where  the  excavation  of  the  tunnel  and  some  rock  cuts  could  be  con- 
tinued during  the  winter. 

As  all  of  these  sections  were  let  to  one  contractor,  it  was  thought 
that  he  might  perfect  his  organization  for  masonry  construction 
without  building  masonry  on  more  than  one  section ;  and  the  con- 
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tractor  chose  the  easterly  portion  of  Section  8  as  a  favorable  place 
to  begin  the  building  of  masonry.  He  lost  no  time  in  commencing 
operations,  and  pushed  his  work  with  most  commendable  energy. 

On  Section  8  excavation  was  commenced  September  9,  the  first 
masonry  laid  October  10,  and  500  linear  feet  of  aqueduct  completed 
before  the  close  of  the  season.  This,  together  with  800  foet  of 
trench  excavation  on  this  section  and  other  preliminary  work  done, 
may  be  said  to  represent  about  double  the  contract  requirements  for 
sections  8  and  10,  which  are  included  in  one  contract. 

An  abundance  of  excellent  sand  and  gravel  was  found  in  the  exca- 
vations on  Section  8,  and  a  rotary  power  screen,  with  conveyor, 
bins,  etc.,  has  been  operated  to  separate  the  sand  and  gravel,  result- 
ing in  much  economy  over  hand  methods. 

On  sections  10  and  11  nothing  has  been  done  further  than  clear- 
ing the  strip  taken  for  the  aqueduct,  removing  the  wood  and  burning 
the  brush. 

On  Section  15  the  necessity  of  grading  roads  to  get  access  to  the 
work,  before  camps  could  be  built,  and  the  further  need  of  obtain- 
ing a  water  supply  before  much  grading  could  be  done,  tended  to 
delay  the  commencement  of  actual  work  until  September  28.  Since 
that  date  the  clearing,  grubbing  and  excavating  have  progressed 
steadily,  although  rather  slowly ;  and  at  the  end  of  the  year  about 
half  the  amount  of  work  required  by  the  contract  had  been  com- 
pleted. The  actual  progress,  however,  should  be  regarded  as  greater 
than  indicated  by  the  above  statement,  as  a  large  part  of  the  pre- 
liminary work  of  organization,  building  camps  and  installation  of 
machinerj'  had  been  accomplished. 

To  furnish  power  for  running  drills  in  the  tunnel  and  open  trench 
and  for  hoisting  and  pumping,  a  plant  consisting  of  3  70-horse-power 
boilers  and  a  Rand  Imperial  air  compressor  of  120  horse-power  has 
been  provided,  and  was  put  in  operation  November  25.  Other 
machinery  on  the  ground,  but  not  yet  all  in  use,  includes  travelling 
derrick  and  hoisting  engine  complete,  7  machine  drills,  1  No.  5 
Gates  crusher  with  engine  and  elevator,  pumps,  cars,  rails,  etc. 

The  maximum  force  employed  on  these  sections  was  118  men  and 
32  horses,  for  the  week  ending  October  26. 
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Section   14.  —  Open    Channel.  —  Sections  1  and  2y    Weston 

Reservoir. 

CoDtractor,  Nawn  &  Brock ;  data  of  contracts,  November  26, 1901 ;  amoant  of  contracts,  f  206,- 
370;  length  of  three  tecUons,  5,060  feet,  indnding  about  1,400  feet  of  open  channel,  66.6 
acres  of  reservoir  and  channel,  and  an  earth  dam  900  feet  long,  with  concrete  core  wall. 

These  contracts  were  let  in  the  autumn,  before  the  ground  was 
covered  with  snow,  so  that  the  contractor  might  arrange  for  the 
erection  of  buildings,  the  delivery  of  machinery  and  the  organization 
of  forces  during  the  winter,  and  make  an  early  and  vigorous  begin- 
ning as  soon  as  the  frost  leaves  the  ground.  No  work  has  been 
done  on  the  ground  under  these  contracts. 

In  order  to  provide  a  main  drainage  channel,  so  that  the  reservoir 
would  he  well  drained  for  the  commencement  of  work  in  the  spring, 
and  to  get  it  in  condition  at  the  time  of  the  letting  so  that  con- 
tractors might  have  access  to  all  parts  of  the  reservoir  and  see  the 
nature  of  the  materials,  a  considerable  amount  of  work  was  done  by 
a  day-labor  force  in  the  summer  and  autumn,  in  digging  the  main 
channel  and  lateral  ditches,  in  excavating  test  pits,  in  laying  bare  a 
portion  of  the  rock  at  the  site  of  the  dam  and  in  cutting  the  brush 
from  the  site  of  the  reservoir. 


Progress  of  Work  and  Materials  used. 

During  the  season  the  total  length  of  aqueduct  built  in  open 
trench  equalled  11,222  feet,  or  23  per  cent,  of  the  total  length. 
The  following  statement  gives  the  length  of  aqueduct  built  and  to 
be  built  in  open  trench  on  each  section :  — 


To 

To 

SECTION. 

BaUt. 

be  BaUt. 

SECTION. 

Ballt. 

be  Ballt. 

Section  2,  . 

2,368 

2,868 

Section  10, 

_ 

2,926 

SectioD  8,  . 

1,417 

1,928 

Section  11, 

— 

6,600 

Section  4,  . 

8,271 

884 

Section  12,       .        . 

1,264 

6,286 

Section  5,  . 

1,667 

8,728 

Section  18, 

— 

1,614 

Section  6, . 

841 

8,679 

Section  15, 

— 

6,126 

Section  8,  . 

494 

2,971 

The  following  materials  have  been  used  during  the  year :  — 


Natural  cement  (barrels), 
Portland  cement  (barrels). 
Bricks, 


26,668 

18,810 

1,601,000 


118  METROPOLITAN  WATER  [Pub.  Doc. 


Engineering. 

The  time  of  the  engineering  force  has  been  devoted  wholly  to  the 
completion  of  the  preliminary  surveys,  preparation  of  plans  and 
other  matters  pertaining  to  the  several  contracts  which  have  been 
awarded  during  the  year,  and  later  to  the  direction  and  supervision 
of  the  work  under  construction. 

Extraordinary  care  was  taken  in  the  surveys  and  studies  for  the 
location  of  the  aqueduct  and  other  structures,  to  insure  the  best  and 
most  economical  adjustment  of  the  same  to  existing  natural  condi- 
tions ;  and  during  the  early  spring  considerable  attention  was  given 
to  a  final  revision  of  the  alignment  of  the  aqueduct  and  open  channel 
and  margins  of  the  Weston  Reservoir.  To  aid  in  these  studies, 
further  information  was  gained  relative  to  the  character  of  materials 
to  be  moved,  by  digging  74  test  pits,  amounting  to  a  total  of  380 
linear  feet,  and  by  10  wash  drill  borings  and  664  rod  soundings, 
aggregating,  respectively,  144  and  6,015  linear  feet. 

Considerable  time  and  study  have  been  given  to  the  location  of 
the  steel  siphon  pipes  to  cross  the  Sudbury  valley  and  Happy 
Hollow. 

The  nature  and  area  of  the  watersheds  and  the  position  and  sizes 
of  the  culverts  to  carry  the  drainage  across  the  aqueduct  were  deter- 
mined, and  43  topographic  and  46  detail  culvert  plans  have  been 
furnished  in  this  connection.  The  required  changes  in  grade  for 
the  various  highway  crossings  in  Framingham  and  Wayland  were 
carefully  studied,  and  plans  for  the  modification  of  13  roads  hare 
been  prepared. 

Plans  for  the  highway  crossings  in  Framingham  have  been  ac- 
cepted by  the  selectmen ;  those  for  Wayland  have  not  yet  been 
acted  upon. 

The  work  in  connection  with  the  matter  of  lands  required  for  the 
aqueduct  and  reservoir  has  taken  much  time.  Surveys  were  made 
of  all  estates  crossed  by  the  aqueduct,  as  well  as  many  adjoining 
tracts,  and  land^taking  plans  have  been  drawn  to  cover  the  whole 
work.  These  consist  of  20  large  sheets,  showing  dimensions,  areas, 
etc.,  of  the  153  parcels  of  land  taken  for  aqueduct  and  reservoir 
purposes ;  in  addition  to  these,  3  long  roll  plans,  showing  the  land 
surveys  and  takings  on  a  scale  of  100  feet  to  1  inch,  have  been  pre- 
pared for  office  records. 
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Estimates  of  quantities  and  cost  were  fiirnished  as  required,  to 
serve  as  a  basis  in  letting  contracts  for  the  14  sections  for  which 
proposals  were  received. 

Cement  testing  was  an  important  branch  of  the  work  in  this  de- 
partment, and  received  careful  attention.  A  room  was  suitably 
equipped  for  this  work,  and  the  testing  begun  on  June  3,  when  the 
first  carload  of  cement  was  received.  One  cement  tester  was  em- 
ployed until  June  27,  when  it  was  necessary  to  give  him  an  assist- 
ant. A  third  man  has  been  employed  collecting  samples  and  noting 
deliveries  of  cement  and  bricks.  All  the  cement  received  thus  far 
has  been  packed  in  jute  or  cotton  bags,  i*anging  from  two  to  four 
bags  to  the  barrel,  according  to  the  brand  of  cement.  A  system  of 
marking,  consisting  of  attaching  to  each  bag  a  tag  giving  the  car 
number,  has  been  followed.  This  serves  to  identify  the  cement  to 
the  inspector  on  the  work,  who  is  furnished  with  a  list  of  accepted 
carloads. 

During  the  year  301  carloads  of  cement,  containing  45,365  bar- 
rels, were  received  and  tested,  and  14,000  briquettes  were  made  for 
the  purposes  of  the  tests  required.  Thus  far  only  four  kinds  of 
cement  have  been  used  in  this  masonry,  viz.,  Hoffman,  Union,  Atlas 
and  Giant.  A  summary  of  the  cement  tests  is  given  in  Appendix 
No.  2. 

The  bricks  used  in  the  aqueduct  have  come  principally  from  the 
Granite  State  Company  of  Epping,  N.  H.,  but  a  few  were  from  the 
Star  Brick  Company  of  the  same  place,  and  another  small  lot  from 
the  Cambridge  yards  of  the  New  England  Brick  Company.  Some- 
thing over  2,000,000  bricks  have  been  received  during  the  year. 

DISTBIBUTION  DEPABTMENT. 

Dexter  Brackett,  D^artment  Engineer, 
The  work  of  this  department  comprises  the  construction,  mainte- 
nance and  operation  of  the  pipes,  distributing  reservoirs,  pumping 
stations  and  all  other  works  in  the  Metropolitan  Water  District, 
with  the  exception  of  Chestnut  Hill  Reservoir  and  the  gi'ounds  about 
it,  and  the  Sudbury  and  Cochituate  aqueducts. 

During  the  past  year  the  work  of  the  department  has  been  under 
the  direct  charge  of  the  following  assistants :  — 

William  E.  Foss,  division  engineer,  has  had  charge  of  the  engi- 
neering work  connected  with  the  construction  of  the  Bear  Hill  Reser- 
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voir,  in  Stoneham,  and  the  laying  of  pipe  lines  for  supplying  that 
town  with  water ;  also  of  studies  and  investigations  relating  to  the 
injury  of  the  pipes  by  electrolysis,  and  of  surveys  and  investiga- 
tions for  pipe  lines  leading  from  the  terminus  of  the  new  Weston 
Aqueduct. 

John  L.  Howard,  division  engineer,  has  been  in  charge  of  the 
engineering  work  connected  with  construction  at  the  Chestnut  Hill 
and  Spot  Pond  pumping  stations ;  also  of  making  surveys,  plans 
and  estimates  for  pipe  lines  leading  from  the  terminus  of  the  De\? 
Weston  Aqueduct  into  the  Metropolitan  Water  District. 

Caleb  M.  Saville,  division  engineer,  has  had  charge  of  the  engi- 
neering work  connected  with  the  Forbes  Hill  Reservoir  and  tower  in 
Quincy,  and  the  tunnel  for  pipes  under  the  channel  of  the  Mystic 
River  between  Charlestown  and  Chelsea. 

Alfred  O.  Doane,  division  engineer,  has  had  charge  of  the  engi- 
neering work  connected  with  the  maintenance  and  operation  of  the 
several  pumping  stations  and  pipe  lines,  the  installation  of  gages  for 
recording  the  elevation  of  the  water  in  the  reservoirs  and  the  pres- 
sure in  the  pipes ;  also  of  the  records  of  amounts  of  water  pumped 
and  consumed. 

John  W.  Lynch,  engineer  of  pumping  stations,  has  had  direct 
charge  of  the  high  and  low  service  pumping  stations  at  Chestnut 
Hill,  as  well  as  the  general  supervision  of  the  mechanical  work  at 
the  other  pumping  stations. 

George  E.  Wilde,  assistant  superintendent,  has  continued  in  charge 
of  the  maintenance  and  operation  of  pipe  lines,  reservoirs  and  other 
works  in  the  Distribution  Department,  with  the  exception  of  the 
pumping  stations ;  and  has  also  had  charge  of  the  minor  works  of 
construction  which  have  been  done  by  day-labor  forces. 

The  engineering  force,  including  inspectors,  numbered  34  at  the 
beginning  of  the  year,  but  has  gradually  diminished,  and  at  the  close 
of  the  year  numbered  23. 

The  construction  work  of  the  year  has  included  the  completion  of 
the  buildings  and  machinery  at  the  new  pumping  stations  at  Chest- 
nut Hill  and  Spot  Pond.  The  reservoir  on  Forbes  Hill  has  been 
finished  and  placed  in  service,  and  the  masonry  tower  around  the 
standpipe  near  the  reservoir  is  nearly  completed.  Pipes  for  fur- 
nishing a  supply  of  water  from  the  Metropolitan  Works  to  the  town 
of  Stoneham  have  been  laid  and  are  now  in  use.     The  Bear  Hill 
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Reservoir,  which-  will  be  used  for  furnishing  water  to  Stoueham 
under  a  greater  pressure  than  at  present,  was  nearly  finished  when 
work  was  suspended  for  the  season. 


Pipe  Laying. 

The  only  important  extension  of  the  pipe  system  was  made  for 
the  purpose  of  furnishing  a  supply  of  water  to  the  town  of  Stoneham, 
which  entered  the  Metropolitan  Water  District  on  May  23,  1901. 
A  24-inch  line,  5,831  feet  in  length,  was  laid  from  the  Spot  Pond 
pumping  station  around  the  northeasterly  end  of  Spot  Pond  to  the 
junction  of  Main  and  South  streets  ;  from  this  point  a  20-inch  line, 
1,619  feet  in  length,  extends  through  the  Middlesex  Fells  Reserva- 
tion to  the  Bear  Hill  Reservoir;  and  another  20-inch  line,  4,766 
feet  in  length,  through  Main  Street  to  Stoneham  Square,  where  it 
connects  with  the  main  pipe  of  the  town.  A  Venturi  meter  was  set 
in  the  pipe  line  near  the  pumping  station,  for  use  in  measuring  the 
quantity  of  water  used  in  Stoneham. 

A  contract  for  laying  these  pipes  was  made  with  the  C.  H.  Eglee 
Company  of  Boston,  on  June  22,  and  the  work  was  commenced 
June  25.  The  portion  of  the  line  between  the  pumping  station  and 
the  town  of  Stoneham  was  completed  and  placed  in  service  on  Octo- 
ber 21,  but  the  pipes  connecting  with  the  Bear  Hill  Reservoir  were 
not  all  laid  until  December  4. 

In  connection  with  this  pipe  laying  a  five-conductor  lead-covered 
cable  was  laid  between  the  pumping  station  at  Spot  Pond  and  the 
Bear  Hill  Reservoir,  for  use  in  connection  with  a  gage  for  indicating 
and  recording  at  the  pumping  station  the  elevation  of  the  water  at 
the  reservoir,  and  also  for  telephone  service. 

The  cost  of  this  work,  exclusive  of  engineering,  to  December 
31,  1901,  was  $48,442.75. 

Bear  Hill  Reservoir. 

This  reservoir,  which  will  contain  2,000,000  gallons  of  water  with 
a  full  reservoir  level  300  feet  above  Boston  city  base,  is  being  con- 
structed for  the  purpose  of  famishing  a  greater  pressure  in  the  town 
of  Stoneham  than  would  be  furnished  by  the  Fells  Reservoir,  which 
is  29  feet  lower.  It  is  located  in  the  Middlesex  Fells  Reservation, 
near  the  summit  of  Bear  Hill,  and  is  formed  by  building  two  dams 
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across  a  depression  in  the  rocky  ridge  forming  tlie  hill,  and  excavat- 
ing all  the  earth  and  some  of  the  rock  from  the  enclosed  area. 

A  contract  for  building  the  reservoir  was  made  with  the  C.  H. 
Eglee  Company  of  Boston,  on  July  16.  Work  was  begun  on  July 
27,  and  at  the  close  of  the  season  the  concrete  masonry  dams  were 
nearly  finished,  the  substructure  of  the  gate-chamber  completed,  and 
most  of  the  earth  and  rock  removed  from  the  interior  of  the  basin. 
The  reservoir  has  been  filled  with  water  to  within  3^  feet  of  high- 
water  mark,  for  the  purpose  of  protecting  the  masonry. 

The  cost  of  the  work,  exclusive  of  engineering,  to  December  31, 
1901,  was  $18,667.70. 

Forbes  Hill  Reservoir  and  Masonry  Tower. 

A  contract  for  building  this  reservoir  was  made  with  Beckwith  & 
Quackenbush  of  Mohawk,  N.  Y.,  on  July  7,  1900 ;  and  when  work 
was  suspended,  at  the  close  of  the  year  1900,  the  masonry  gate- 
chamber  of  the  reservoir  was  finished  and  the  earth  embankments 
were  nearly  ready  for  the  concrete  lining.  During  the  winter  the 
reservoir  was  kept  fiiU  of  water,  in  order  to  protect  the  embankments 
fi'om  freezing.  In  April,  1901,  the  water  was  drawn  oflT,  and  the 
contractors  resumed  work  on  May  6.  The  work  of  placing  the  con- 
crete lining  was  commenced  June  10  and  completed  September  18. 
Water  was  pumped  to  the  reservoir  on  September  23,  and  on  Sep- 
tember 27  it  was  filled  to  within  2  feet  of  high-water  mark.  The 
laying  of  the  granolithic  walks  and  the  surfacing  and  seeding  of  the 
embankments  were  not  finished  until  early  in  November. 

The  reservoir  is  in  the  form  of  a  rectangle,  280  feet  long  by  100 
feet  wide  at  the  bottom,  and  3391^  feet  long  and  159^^  feet  wide  at 
the  high-water  line.  The  embankment  is  15  feet  wide  at  the  top? 
with  an  inner  slope  of  1.75  horizontal  to  1  vertical,  and  an  outer 

slope  of  2  horizontal  to  1  vertical.    The  embankments  are  composed 

• 

of  clayey  hardpan,  excavated  from  the  interior  of  the  reservoir. 
This  material  was  placed  in  4-inch  layers  and.  thoroughly  rolled 
with  grooved  rollers.  The  bottom  and  sides  of  the  reservoir  are 
covered  with  concrete  to  a  point  2  feet  above  high-water  mark. 
This  concrete  lining  was  put  on  in  two  layers,  a  lower  layer  of 
natural  cement  concrete  and  an  upper  layer  of  Portland  cement  con- 
crete, separated  by  a  plastering  of  Portland  cement  moilar  aho^^ 
half  an  inch  in  thickness.  The  plastering  also  was  placed  in  two 
layers,  the  bottom  layer  composed  of  1  part  of  cement  and  2  pa^ 
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of  sand,  the  upper  layer  of  neat  cement,  which  was  rubbed  to  a  hard, 
smooth  surface,  in  order  to  make  it  as  impervious  as  possible.  The 
lower  layer  of  concrete  is  4  inches  thick  on  the  bottom  of  the  reser- 
voir and  6  inches  thick  on  the  slopes.  The  upper  layer  is  4  inches 
thick  on  the  bottom  and  5  inches  thick  on  the  slopes  up  to  elevation 
185,  above  which  it  gradually  increases  to  a  thickness  of  2  feet  at 
the  top,  which  is  at  elevation  194.  The  upper  layer  of  concrete  on 
both  bottom  and  slopes  is  laid  in  blocks,  about  10  feet  square,  and 
given  a  smooth  finish.  A  granolithic  walk  6  feet  wide  extends 
around  the  reservoir  on  the  top  of  the  embankment,  access  to  which 
is  obtained  by  granite  steps  on  either  side  of  the  gate-chamber. 

The  gate-chamber  is  constructed  entirely  below  the  level  of  the 
top  of  the  embankment.  It  has  walls  of  Portland  cement  concrete, 
and  contains  two  chambers.  One  of  these  chambers  is  11  feet  by  3 
feet,  and  contains  screens,  a  30-inch  sluice  valve  and  a  12-inch  drain 
valve.  The  other  chamber,  from  which  water  is  excluded,  is  11  feet 
by  9  feet  6  inches,  and  contains  valves  for  controlling  the  flow  of 
water  to  and  from  the  reservoir.  A  wire  fence  5  feet  high  and 
about  2,035  feet  long  has  been  built  around  the  reservoir,  on  the 
line  dividing  the  water  works  property  from  adjoining  estates. 
When  filled  to  high- water  level,  the  elevation  of  the  reservoir  is 
192  feet  above  Boston  city  base,  the  depth  of  water  is  17  feet,  area 
of  water  surface  1.23  acres,  and  the  capacity  is  5,120,000  gallons. 

The  cost  of  the  reservoir,  exclusive  of  engineering,  to  December 
31,  1901,  was  $36,833.11. 

On  May  23  a  contract  was  made  with  James  E.  McCoy  of  Boston 
for  the  construction  of  a  masonry  tower  around  the  steel  standpipe 
which  was  erected  in  1900.  The  work  was  commenced  on  Mav  27, 
and  it  was  expected  that  the  tower  would  be  entirely  finished  before 
the  end  of  the  year;  but,  on  account  of  delay  in  receiving  cut 
granite,  the  masonry  is  still  unfinished,  and  practically  nothing  has 
been  done  on  the  iron  stairway  and  roof.  The  circular  wall  of 
granite  masonry  surrounding  the  standpipe  is  now  built  to  a  point 
abput  70  feet  above  the  ground  and  about  7  feet  below  the  top  of  the 
finished  coping.  When  completed,  the  tower  will  be  provided  with 
an  observation  roof  reached  by  a  spiral  staircase  built  between  the 
steel  tank  and  the  masonry  wall. 

The  cost  of  the  work  to  December  31,  1901,  exclusive  of  en- 
gineering, was  $11,774.05. 
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Low-service  Pumping  Station  at  Chestnut  Hill  and  Northern 
High-service  Pumping  Station  at  Spot  Pond. 

On  January  1,  1901,  the  buildings  at  both  of  these  stations  were 
completed,  with  the  exception  of  laying  the  slate  floors  in  the  engine 
rooms ;  and  the  engines  were  in  operation,  but  had  not  been  painted 
or  officially  tested  and  accepted. 

At  the  Chestnut  Hill  Station,  Norcross  Brothers,  the  contractors, 
began  the  work  of  laying  the  slate  floor  on  January  21  and  com- 
pleted the  same  on  April  3.  At  the  Spot  Pond  Station,  McNeil 
Brothers  began  work  on  the  floor  on  January  21  and  finished  on 
February  9. 

At  the  low-service  station  at  Chestnut  Hill  a  steam  winch,  fur- 
nished by  the  American  Ship  Windlass  Company  of  Providence, 
R.  I.,  has  been  placed  in  the  coal  shed  for  use  in  handling  coal  cars. 
The  winch  has  a  small  reversible  engine  with  two  7-inch  by  10-inch 
steam  cylinders.  .  At  the  Spot  Pond  pumping  station  a  15-kilowatt 
electric  generator,  directly  connected  to  a  6-inch  by  8-inch  Alfree 
high-speed  engine,  and  a  new  switchboard,  have  been  installed,  at  a 
cost  of  $1,235. 

The  building  and  machinery  at  both  of  these  stations  are  now  com- 
pleted, and  the  principal  items  of  cost  to  December  31,  1901,  ex- 
clusive of  engineering,  are  as  follows  :  — 

Chestnut  Hill  Low-service  Pumping  Station, 

Building,  including  foundations  for  engines  and  boilers,  steel  over- 
flow tank,  sluice  valves,  ash  lift,  heating  piping  and  wiring  for 

electriclighting |3 14,906  65 

Engines 168,5o6  47 

Boilers  and  fuel  economizer, 23,712  40 

Electric  lighting  engine,  generator  and  switchboard, ....  2,087  ^ 

Travelling  crane, 2,812  00 

Piping  and  valves  in  connection  with  engines  and  boilers,         .        .  16,043  l^ 

Miscellaneous, 5,894  5< 

Total, $419,012  2i 

Spot  Pond  Pumping  Station, 

Building,  including  foundations  for  engines  and  boilers,  sluice  gates, 

heating  piping  and  electric  lighting, $125,866  S6 

Engines 100,787  S« 

Boilers  and  fuel  economizer, 25,816  4« 
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Electric  lighting  engine,  generator  and  switchboard,         .  |1,235  00 

Travelling  crane, 2,862  00 

Water  and  steam  pipes,  valves,  etc., 10,007  16 

Miscellaneous, 1,088  43 

Total 1267,658  24 

The  official  tests  of  the  four  new  engines  in  the  low-service  and 
Spot  Pond  pumping  stations  were  made  April  30  and  June  4,  and 
the  results  of  the  tests,  including  a  description  of  the  pumping  plants, 
may  be  found  in  Appendix  No.  4. 

Miscellaneous. 

A  small  masonry  chamber  has  been  built  on  the  Cochituate  Aque- 
duct, near  the  high-service  pumping  station,  from  which  water  can 
be  taken  through  a  48-inch  pipe  to  either  the  high  or  low  service 
stations.  The  substructure  of  this  building  was  built  by  the  main- 
tenance force.  The  chamber  is  7  feet  by  9  feet  6  inches  and  13  feet 
deep,  with  foundations  and  walls  of  Portland  cement  concrete,  and 
contains  grooves  for  stop-planks  or  screens,  and  a  sluice  gate  for 
controlling  the  flow  of  water.  The  superstructure  was  built  by 
Norcross  Brothers,  at  a  cost  of  $1,552.  It  is  10  feet  4  inches 
square  on  the  outside,  with  exterior  walls  of  quarry-faced  Milford 
granite,  brownstone  trimmings  and  a  slated  roof.  The  interior  is 
lined  with  red  pressed  brick. 

In  order  to  increase  the  supply  into  the  pump-wells  at  the  high- 
service  station  at  Chestnut  Hill,  a  connection  36  inches  in  diameter 
has  been  made  between  the  screen-chamber  and  the  pump-well  of 
engine  No.  4.  The  castings  and  sluice  valve  for  this  work  were 
purchased  in  1900,  but  a  favorable  opportunity  for  setting  the  cast- 
ings and  valve  did  not  occur  until  1901.  The  work  of  cutting 
through  and  restoring  the  walls  of  the  screen-chamber  and  pump- 
well  and  placing  the  castings  and  sluice  gates  was  done  by  the  main- 
tenance force,  and  completed  at  the  end  of  the  year. 

For  the  purpose  of  indicating  and  recording  at  the  Chestnut  Hill 
high-service  pumping  station  the  elevation  of  the  water  in  the  Waban 
Hill  Reservoir,  a  Winslow  electric  gage  has  been  installed,  and  a 
5-conductor  lead-covered  cable,  7,650  feet  in  length,  laid  under 
ground  between  the  pumping  station  and  the  reservoir.  To  provide 
facilities  for  emptying  this  reservoir,  in  case  of  repairs,  without 
injury  to  private  property,  489  feet  of  8-inch  Akron  pipe  were  laid 
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in  Commonwealth  Avenue,  connecting  with  the  sur&ce  drainage 
system  in  the  avenue,  and  150  feet  of  8-inch  iron  drain  pipe  vFeve 
lowered  in  Ward  Street. 

At  Spot  Pond  the  planting  of  trees  and  shrubs  was  completed 
early  in  the  spring  by  the  maintenance  force,  under  the  supervision 
of  Olmsted  Brothers,  Landscape  Architects. 

The  maintenance  force  has  also  laid  near  Spot  Pond  200  feet  of 
8-inch  Akron  pipe,  for  the  purpose  of  draining  the  cellar  of  the 
stable  belonging  to  the  Metropolitan  Park  Department;  and  1,900 
feet  of  3-inch  tile  drain,  for  draining  the  land  near  the  junction  of 
Pond  and  South  streets  and  in  the  vicinity  of  the  southern  gate- 
house. 

The  boiler  room  of  the  Arlington  pumping  station  has  been  en- 
larged by  building  an  addition,  9  feet  by  15  feet,  on  the  north  side 
of  the  building,  making  room  for  a  reserve  boiler  which  was  pur- 
chased from  the  city  of  Chelsea.  The  boiler  is  72  inches  in  diame- 
ter, 9  feet  7  inches  long,  and  contains  350  2-inch  tubes,  6  feet  1  inch 
long.  The  addition  to  the  building  was  built  and  the  boiler  erected 
by  the  maintenance  force. 

Engineering. 

The  engineering  force  has  been  engaged  upon  the  preparation  of 
plans  and  contracts,  and  the  superintendence  of  the  construction  of 
the  Bear  Hill  Reservoir  and  of  the  pipe  lines  for  supplying  the  town 
of  Stoneham,  the  superintendence  of  the  construction  of  the  Forbes 
Hill  Reservoir  and  masonry  tower,  the  tunnel  between  Charlestown 
and  Chelsea,  and  work  at  the  Chestnut  Hill  and  Spot  Pond  pumping 
stations.  Surveys  and  investigations  have  been  made  of  several 
routes  for  pipe  lines  leading  from  the  terminus  of  the  Weston  Aque- 
duct into  the  Metropolitan  District,  and  detailed  plans  have  been 
made  of  two  of  these  routes  leading  to  Chestnut  Hill  Reservoir  and 
of  one  route  leading  to  the  present  48-inch  pipes  in  the  Brighton 
district.  Surveys  and  plans  have  also  been  made  of  several  routes 
for  a  pipe  line  between  the  present  terminus  of  the  48-inch  main 
near  College  Hill  in  Medford  and  Spot  Pond.  Estimates  have  been 
made  of  the  pipes,  special  castings  and  valves  required  for  these 
lines,  and  specifications  and  contracts  prepared  for  Airnishing  the 
same.  Considerable  time  was  devoted  to  making  the  official  duty 
trials  of  the  Holly  engines  at  the  Chestnut  Hill  and  Spot  Pond 
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stations,  and  to  calculating  the  results.  Investigations  relating  to 
the  effect  of  electrolysis  on  the  water  pipes  in  the  District  have  been 
continued,  and  a  special  report  made  upon  the  subject.  Investiga- 
tions and  reports  have  also  been  made  upon  Spot  Pond  Brook,  upon 
the  value  of  the  property  taken  at  Spot  Pond  from  the  cities  of  Mai- 
den, Medford  and  Melrose,  upon  alleged  damage  to  private  property 
near  Spot  Pond  by  flooding  during  freshets,  upon  the  use  of  hand- 
hose  and  lawn  sprinklers  in  the  Metropolitan  District,  upon  the 
elevation  at  which  water  can  be  maintained  in  Mystic  Lake,  and 
upon  the  question  of  supplying  water  to  the  town  of  Braintree. 


OFFICE   FOBCE. 

Alfred  D.  Flinn,  Principal  Office  Assistant,  John  N.  Ferguson,  Office  Assistant. 

Mr.  Flinn  has  continued  in  charge  of  the  designing  and  drafting 
force.  The  average  number  in  this  force  during  the  year  was  10. 
The  most  important  matters  upon  which  the  force  has  been  engaged 
were  the  Weston  Aqueduct  and  Reservoir,  the  Wachusett  Dam  and 
the  masonry  tower  to  enclose  the  Forbes  Hill  standpipe. 

Studies  for  the  Weston  Aqueduct  and  Reservoir  were  in  progress 
in  1900,  and  were  continued  during  1901.  Designs  for  the  greater 
part  of  the  work  were  matured  and  contract  plans  and  specifications 
were  prepared  for  the  letting  of  almost  all  of  the  aqueduct  and  the 
reservoir. 

The  designing  for  this  aqueduct  involved  an  unusual  amount  of 
detail  work.  On  account  of  the  different  grades  of  the  upper  and 
the  lower  portions,  the  aqueduct  is  of  different  dimensions.  Earth 
and  rock  tunnels  and  a  depression  of  the  aqueduct  under  the  New 
York,  New  Haven  &  Hartford  Railroad  at  the  Nobscot  station  re- 
quired special  designs.  There  were  also  42  culverts  and  about  14 
other  structures,  the  principal  of  which  are  the  outlet  chamber  near 
the.  Sudbury  Dam,  the  head  chamber  of  the  aqueduct,  4  siphon 
chambers,  the  channel  chamber,  the  screen-chamber  and  the  ter- 
minal chamber.  Some  studies  relating  to  the  superstructures  for 
these  chambers  were  made  in  the  drafting  office,  and  foundation 
plans  and  other  information  were  prepared  for  the  architects,  Messrs. 
Shepley,  Rutan  &  Coolidge. 

The  Weston  Reservoir  and  open  channel,  with  the  dam  and  the 
system  of  drainage  for  divertin*'  from  the  reservoir  the  water  from 
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adjacent  lands,  required  much  designing.  As  already  stated,  Olm- 
sted Brothers  advised  with  regard  to  the  landscape  treatment  and 
the  disposal  of  the  material  excavated,  but  much  was  done  upon  this 
work  by  the  designing  and  drafting  force. 

A  considerable  part  of  the  work  of  preparing  the  plans  for  the 
taking  of  land  for  the  Weston  Aqueduct  and  Reservoir  was  done  in 
this  office,  and  a  large  map  was  drawn  to  show  the  location  of  the 
aqueduct. 

In  connection  with  the  Wachusett  Dam,  construction  drawings 
were  made  for  a  portion  of  the  pool  and  spillway  below  the  dam, 
and  for  the  castings  and  pipes  to  be  built  into  the  dam  and  the 
upper  and  lower  gate-chambers.  Construction  drawings  were  also 
begun  for  these  two  chambers,  and  at  various  times  additional  study 
was  devoted  to  the  power  plant  which  it  is  proposed  to  install  in  the 
lower  gate-chamber  and  power  house.  Sketches  and  other  informa- 
tion relating  to  the  design  of  the  superstructure  of  these  buildings 
have  been  furnished  to  Messrs.  Shepley,  Rutan  &  Coolidge. 

Contract  drawings  and  specifications  for  the  Forbes  Hill  tower 
were  prepared  on  the  basis  of  the  sketch  for  the  design  furnished 
by  Messrs.  Shepley,  Rutan  &  Coolidge  in  1900. 

The  preparation  of  the  card  index  of  the  drawings  mentioned  in 
the  last  report  was  continued  by  the  typewriters  from  the  Library 
Bureau,  and  completed  by  them  in  February ;  since  then  the  neces- 
sary card  writing  has  been  done  by  the  regular  employes. 

The  removal  of  the  offices  of  the  Board  and  of  the  Engineering 
Department  from  3  Mt.  Vernon  Street  to  1  Ashburton  Place,  and 
the  construction  of  a  fire-proof  vault  in  the  new  office  required  a 
general  rearrangement  of  the  drawings,  which  involved  much  work, 
in  order  to  get  them  permanently  and  conveniently  filed ;  but  the 
results  are  satisfactory,  as  the  drawings  are  now  properly  filed  and 
indexed,  and  important  drawings  are  safely  protected  against  fire. 

The  following  is  a  summarization  of  the  matters  upon  which  the 
department  was  employed  :  — 

Weston  Aqueduct :  Preliminary  studies  and  investigations ;  con- 
tract drawings  for  sections  2,  3,  4,  5,  6,  8,  10,  11,  12,  13,  14  and 
15,  including  chambers,  culverts  and  other  structures;  land  plans; 
detail  drawings  of  siphon  and  other  chambers,  culverts  and  other 
features;  studies  for  superstructures  of  head,  siphon,  channel, 
screen  and  terminal  chambers ;  studies  for  head  works.  Section  1 ; 
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contract  drawings  for  special  castings  and  pipes  for  Section  1  and 
the  siphon  chambers ;  .studies  and  drawings  for  sections  7  and  9, 
including  the  crossing  of  the  Sudbury  River ;  and  map  of  aqueduct 
location. 

Weston  Reservoir :  Preliminary  studies ;  landscape  treatment ; 
dam ;  drainage  around  reservoir ;  Ash  Street  relocation  and  bridge 
over  open  channel ;  and  contract  drawings  and  specifications. 

Wachusett  Dam :  Construction  drawings  for  pool  and  spillway ; 
construction  drawings  for  upper  and  lower  gate-chambers  (unfin- 
ished) ;  special  castings,  pipes  and  valves ;  power  plant ;  super- 
structure for  power  house ;  and  automatic  registering  gate. 

Wachusett  Aqueduct:  Record  drawings  of  culverts,  highway 
bridges  and  Assabet  bridge. 

Wachusett  Reservoir :  Miscellaneous  plans  for  hearings. 
Relocation  of  Central  Massachusetts  Railroad :  Studies  for  high* 
way  bridges. 

Clinton  Sewerage  :  Record  drawings. 

Diversion  of  Water :  Drawings  for  Nashua  River  Paper  Com- 
pany's suit. 

Sudbury  Dam  :  Bronze  tablet  for  inside  of  gate-house. 
Improvement   of   Lake   Cochituate :    Snake   Brook   and   Pegan 
meadows. 

Chestnut  Hill  Reservoir:  Screen  closet  and  washing  apparatus 
for  effluent  gate-house  No.  2. 

Southern  High-service  Reservoir :  Forbes  Hill  masonry  tower. 
Distribution   Department,  Pipe   Lines :    Record    drawings    and 
diagrams  relating  to  electrolysis. 

Distribution  Department,  Miscellaneous :  Screens,  stop-planks, 
lifters  for  screens  and  stop-planks,  sluice  gates  and  floor  plates  for 
gate-houses ;  tests  of  Holly  pumping  engines  (low  and  northern  high 
service)  ;  assembly  drawings  of  Holly  low-service  pumping  engines*; 
coal  car  handling  apparatus  for  low-service  pumping  station ;  re- 
arrangement of  machinery  in  West  Roxbury  pumping  station ;  and 
record  drawings  of  pumping  stations. 

Miscellaneous :  Diagrams  of  heights  and  conditions  of  reservoirs ; 
drawings  and  tables  for  annual  report  of  1900 ;  and  indexing  and 
filing  drawings  and  calculation  books. 

In  all,  195  finished  drawings  were  made  during  the  year,  also 
many  studies,  sketches  and  computations. 
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Mr.  Ferguson  has  continued  in  charge  of  the  miscellaneous  work 
of  the  office,  such  as  receiving  applications  from  those  desiring  em- 
ployment, procuring  supplies,  making  blue-prints  and  filing  plans 
and  records  received  from  outside  offices.  He  has  furnished  much 
assistance  to  the  Conveyancing  Department  in  the  preparation  of 
land  plans,  has  made  many  investigations  and  computations,  and 
has  done  much  other  work  of  so  varied  a  character  that  it  cannot  be 
enumerated  in  a  report.  The  average  force  in  his  department  has 
numbered  8. 

Accidents. 

Seven  fatal  accidents  have  occurred  during  the  year,  3  at  the 
Wachusett  Reservoir,  2  at  the  quarry  which  furnishes  stone  for  the 
Wachusett  Dam  and  2  on  the  Weston  Aqueduct. 

All  of  those  at  the  reservoir  occurred  in  connection  with  the 
operation  of  trains ;  2  on  the  railway  used  by  Nawn  &  Brock  and  1 
on  the  railway  used  by  Long  &  Little. 

Of  the  2  accidents  which  occurred  at  the  quarr}%  the  first  occurred 
where  a  laborer  slipped  and  fell  a  short  distance,  and  one  of  the 
weights  of  the  power  drill  with  which  he  was  working  fell  upon 
him,  fracturing  his  skull ;  the  second  occurred  when  a  laborer  was 
loosening  stone  from  one  of  the  walls  of  the  quarry  with  a  bar, 
which  fell  upon  him,  causing  almost  instant  death. 

The  first  accident  on  the  Weston  Aqueduct  occurred  on  Section  4, 
where  an  engineer  of  the  stone  crusher  was  fatally  injured  by  falling 
into  the  fly-wheel  when  it  was  in  motion ;  the  second  accident  oc- 
curred on  Section  12,  where  a  mechanic  who  was  erecting  a  bin  for 
crushed  stone  was  killed  by  the  fall  of  one  of  the  supports. 

MAINTENANCE. 

The  additional  works  maintained  and  operated  in  1901  are  the 
Forbes  Hill  Reservoir,  in  Quincy,  and  the  new  pipe  line  to  Stone- 
ham. 

Organization  of  Maintenance  Force. 

At  the  beginning  of  1901  the  total  maintenance  force  employed 
directly  by  the  Board  was  151,  exclusive  of  such  of  the  engineers 
as  devoted  only  a  part  of  their  time  to  maintenance.  At  the  end 
of  the  year  the  force  had  increased  to  174.     From  time  to  time 
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during  the  year  there  has  been  an  additional  temporary  force  en- 
gaged on  special  work,  making  the  maximum  number,  including 
both  the  permanent  and  temporary  force,  230. 

Rainfall  and  Yield. 

In  the  last  annual  report  reference  was  made  to  the  drought  of  the 
summer  of  1900,  and  the  statement  was  made  that  it  ended  with  the 
heavy  rain  of  November  24-27. 

Owing  to  the  unprecedentedly  low  rainfall  and  flow  of  the  streams 
from  January  1  to  March  10,  this  drought,  which  was  partly  broken 
in  November,  continued  until  March  10.  As  an  instance  of  the 
severity  of  the  drought  for  this  season  of  the  year,  the  average 
yield  for  the  month  of  February  on  the  Sudbury  watershed  was  but 
300,000  gallons  per  day  per  square  mile,  against  the  next  lowest 
record  in  twenty-seven  years  of  541,000  gallons,  and  an  average  for 
this  period  of  1,889,000  gallons. 

Immediately  following  this  drought  there  was  a  remarkably  large 
rainfall  in  March,  April  and  May,  amounting  to  22.40  inches  on  the 
Sudbury  watershed,  or  nearly  one-half  the  rainfall  for  an  average 
year,  and  a  very  large  flow  in  the  streams.  During  the  summer 
the  rainfall  was  abundant.  In  the  autumn  it  was  below  the  average, 
but  in  December  it  was  more  than  double  the  average.  Taking  the 
year  as  a  whole,  the  rainfall  was  about  20  per  cent,  above  the  aver- 
age, and  the  flow  from  the  Sudbury  river  watershed  was  24  per 
cent,  above  the  average. 

Additional  statistics  relating  to  rainfall  and  yield  of  watersheds 
may  be  found  in  Appendix  No.  3,  tables  1  to  10. 

Storage  Reservoirs. 

On  January  1  the  reservoirs  on  the  Sudbury  and  Cochituato 
watersheds  contained  8,839,100,000  gallons  of  water,  or  slightly 
more  than  one-half  their  total  capacity.  Owing  to  the  unusual  dry- 
ness of  the  season,  already  alluded  to,  the  reservoirs,  instead  of 
rising,  continued  to  lower  until  March  4,  when  they  contained 
7,075,700,000  gallons  of  water,  and  their  low  level  at  so  late  a  date 
gave  rise  to  apprehension  that  they  would  not  be  filled ;  but  the 
succeeding  heavy  rains,  beginning  March  10,  not  only  filled  the 
reservoirs  early  in  April,  but  furnished  a  large  surplus  to  be  wasted. 
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The  reaervoifs  retnaiued  full  until  the  latter  part  of  June,  when  the 
storage  decreased  gradually  to  November  24,  at  which  time  there 
were  10,767,500,000  gallons  of  stored  water  in  the  reservoirs. 
From  this  time  to  the  end  of  the  year  the  storage  increased. 

The  following  table  gives  the  quantity  of  water  in  the  storage 
reservoirs  at  the  beginning  of  each  month.  The  second  cotumo 
gives  the  total  in  the  reservoirs  from  which  the  supply  is  usuatlj 
taken,  the  third  column  the  storage  in  the  other  reservoirs,  and  the 
last  column  the  total  storage  in  all  storage  reservoirs. 


Quantity  of  Water  stored  at  the  Beginning  of  Each  Month. 
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Sudbury  Reservoir,  —  At  the  beginning  of  the  year  the  water  in 
Sudbury  Reservoir  stood  at  elevation  252.54,  which  is  6.46  feet 
bolow  the  crest  of  the  dam.  The  surface  fell  to  elevation  246.90  on 
March  4,  or  12.1  feet  below  the  crest  of  the  dam.  The  water  then 
began  to  rise,  and  reached  the  level  of  the  crest  on  April  3  and  the 
top  of  the  flash-boards  on  April  7.  The  surface  remained  nearhigh- 
water  level  until  June  23,  when  the  draft  on  the  reservoir  beginning 
to  exceed  the  supply,  it  lowered  about  7.5  feet  to  elevatioa  252.32 
on  November  24.  The  water  then  began  to  rise,  and  reached  eleva- 
tion 257.35  at  the  end  of  the  year,  — 1.65  feet  below  the  crest  of 
the  dam. 

The  Marlborough  Brook  filter-beds,  at  the  head  of  one  branch  of 
the  Sudbury  Reservoir,  have  been  in  service  throughout  the  ye^f' 
They  filtered  all  of  the  water  of  the  brook  except  for  short  periods 
of  less  than  a  day  each  on  eight  occasions  during  freshet  flows  in 
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March,  April,  May  and  December.  These  filter-beds  comprise  8.63 
acres  of  natural  and  5.36  acres  of  artificial  beds.  In  cleaning  the 
former  it  has  been  customary,  until  the  present  year,  to  harrow  the 
surface  of  each  of  the  beds  after  drying,  leaving  the  dark-colored 
material  upon  the  beds.  During  the  year  this  fine  organic  deposit 
has  been  scraped  into  piles  and  removed  from  the  beds.  A  large 
quantity  of  small  stones  has  also  been  thrown  out  by  the  process  of 
harrowing,  and  has  been  used  for  riprapping  exposed  portions  of  the 
banks.  A  similar  method  is  pursued  upon  the  artificial  beds,  which, 
however,  have  a  surface  of  sand  free  from  stones. 

It  is  apparent  that  some  method  of  renewing  the  sand  surface 
from  time  to  time  must  be  adopted,  in  order  to  keep  the  depth  of 
the  filter-beds  intact,  and  the  best  method  of  accomplishing  this 
result  is  now  under  consideration.  A  large  amount  of  work  has 
been  done  in  the  way  of  repairing  and  improving  different  portions 
of  the  beds.  The  culvert  under  Walker  Street,  just  above  the  set- 
tling reservoir,  was  rebuilt  during  the  summer,  at  the  joint  expense 
of  the  city  of  Marlborough  and  the  Commonwealth.  Advantage 
was  taken  of  this  rebuilding  to  enlarge  the  culvert  by  adding  2  feet 
to  its  width. 

Analyses  have  been  made  monthly  by  the  State  Board  of  Health 
of  the  water  before  and  after  passing  through  the  filter-beds,  and 
they  show  that  the  water  was  not  purified  by  filtration  to  as  satis- 
factory an  extent  as  during  the  previous  year.  The  average  of  all 
the  examinations  made  during  the  year  is  as  follows :  — 
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A  number  of  improvements  have  been  made  around  Sudbury 
Reservoir,  principally  in  the  planting  of  hemlock  and  white  pine 
trees,  rebuilding  fences  and  grading  the  grounds  around  Sudbury 
Dam.  Portions  of  the  stable  have  been  rebuilt  and  the  cellar  con- 
creted and  drained. 

Framingham  Reservoir  No.  5,  which  derives  its  supply  almost 
wholly  from  Sudbury  Reservoir,  was  kept  practically  fall  through- 
out the  year,  with  an  extreme  range  in  elevation  of  about  3  feet. 
From  early  in  April  until  the  middle  of  June,  during  which  time  the 
iBiash-boards  were  kept  in  position  on  the  dam,  the  water  was  kept 
as  high  as  possible ;  but  during  the  remainder  of  the  year  it  was 
kept  about  1  foot  below  the  crest,  to  prevent  a  waste  of  water  from 
the  effect  of  the  wind. 

In  May  a  troublesome  leak  on  the  line  of  the  old  48-inch  pipe 
connecting  Framingham  dams  Nos.  3  and  1  was  repaired.  It  was 
necessary  to  sheet  the  trench  and  to  use  a  steam  pump  to  keep  the 
excavation  free  from  water. 

Framingham  Reservoir  No,  2.  —  Beginning  February  18,  water 
was  drawn  in  considerable  quantities  from  this  source  for  the  supply 
of  the  Metropolitan  District,  lowering  the  water  in  the  reservoir 
until  March  9,  when  it  was  7.4  feet  below  high- water  mark.  The 
level  then  rose  rapidly.  Except  during  the  period  mentioned,  the 
reservoir  has  been  generally  full  throughout  the  year. 

Framingham  Reservoir  No.  1  has  been  kept  practically  full 
throughout  the  year. 

Ashland  Reservoir, — Water  in  this  reservoir  was  about  11  feet 
below  high-water  mark  at  the  beginning  of  the  year.  It  rose 
gradually  to  about  7.2  feet  below  high- water  mark  on  March  11, 
after  which  the  water  rose  rapidly,  and  the  reservoir  remained  full 
to  the  end  of  the  year. 

Hopkinton  Reservoir.  —  Water  in  this  reservoir  was  about  13  feet 
below  high-water  mark  at  the  beginning  of  the  year.  Its  level  rose 
about  2  feet  in  the  next  two  months.  During  the  month  of  March  it 
filled,  and  remained  practically  full  during  the  remainder  of  the  year. 

Whitehall  Reservoir  was  about  3  feet  below  high  water  at  the  be- 
ginning of  the  year,  but  by  April  24  it  had  filled,  and  so  remained 
until  November  7,  when  the  waste  gate  was  opened,  in  order  to 
lower  the  reservoir  in  anticipation  of  the  winter  and  spring  freshets. 
During  the  past  year  the  old  dredge  and  steamboat  at  Whitehall 
Reservoir  have  been  sold  and  removed. 
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Fann  Pond  has  been  kept  ftill  throughout  the  year.  An  addi- 
tional door  of  iron  has  been  built  in  the  principal  gate-house,  to 
give  access  to  the  aqueduct  embankment  which  passes  through  the 
pond. 

Lake  Gochiiuate  at  the  beginning  of  the  year  was  about  8  feet 
below  high- water  level,  and  remained  within  a  foot  of  this  level  until 
March  12,  when  it  began  to  rise  rapidly.  It  was  full  on  April  13, 
and  remained  practically  so  until  about  July  1.  After  this  the 
amount  turned  through  the  aqueduct  caused  it  to  lower  at  an  almost 
uniform  rate  to  a  level  about  7.5  feet  below  high  water,  on  Novem- 
ber 18.  The  water  then  began  to  rise,  and  at  the  end  of  the  year 
was  2.71  feet  below  high  water.  Water  was  wasted  at  the  outlet 
dam  almost  continuously  from  April  10  to  June  11,  and  for  two 
days  at  the  end  of  the  year. 

In  connection  with  the  work  of  improving  the  Snake  Brook 
Meadow,  already  described  under  the  head  of  **  Construction,"  the 
flow  from  1.96  square  nodles  of  the  Snake  Brook  watershed  was 
diverted  from  the  lake,  in  order  to  diminish  as  much  as  possible 
the  amount  of  water  to  be  pumped  in  connection  with  that  improve- 
ment. In  estimating  the  yield  of  the  watershed  allowance  has  been 
made  for  this  diversion,  and  also  for  the  amount  of  water  pumped 
from  the  Snake  Brook  Meadow  and  diverted  from  the  lake,  as 
already  described. 

From  January  2  to  January  22,  and  from  March  21  to  April  8, 
water  amounting  in  all  to  543,600,000  gallons  was  discharged  into 
the  lake  from  the  Sudbury  Aqueduct. 

No  water  has  been  drawn  from  Dudley  Pond  into  the  lake  during 
the  year.  On  January  1  the  pond  was  4.14  and  at  the  end  of  the 
year  2.17  feet  below  high  water,  the  highest  point  being  reached  on 
June  10,  when  the  surface  stood  1.42  feet  below  high  water. 

The  Pegan  Brook  filter-beds  in  Natick  have  been  in  use  for  278 
days  during  the  year.  All  of  the  brook  water  was  filtered,  except 
for  portions  of  three  days,  when  a  small  amount  of  water  overflowed 
the  settling  reservoir  and  passed  into  the  lake.  At  these  times, 
however,  freshets  too  large  for  the  pumps  to  handle  were  passing 
down  the  brook,  and  the  water  was  comparatively  pure.  The  total 
quantity  of  water  pumped  from  Pegan  Brook  during  the  year  was 
295,261,000  gallons ;  the  total  amount  of  coal  consumed  was  304,414 
pounds,  —  making  970  gallons  of  water  pumped  per  pound  of  coal. 
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SOUBCES   FROM   WHICH   WaTER  HAS   BEEN   TAKEN. 

During  the  year  the  only  water  supplied  from  local  sources  was 
21,200,000  gallons  drawn  by  the  city  of  Medford  from  Wright's  Pond, 
and  193,400,000  gallons  supplied  by  the  Wakefield  Water  Company 
to  the  town  of  Stoneham,  before  it  received  water  from  the  Metro- 
politan Water  System  on  October  21,  making  in  all  an  average  of 
588,000  gallons  per  day  for  the  whole  year  from  local  sources.  All 
of  the  supply,  except  this  small  quantity,  was  furnished  by  the  Met- 
ropolitan Works,  which  furnished  an  average  of  100,904,000  gal- 
lons per  day.  An  average  of  64,299,000  gallons  per  day  was  drawn 
from  the  South  Branch  of  the  Nashua  River  through  the  Wachusett 
Aqueduct  into  the  Sudbury  Reservoir.  An  average  of  84,930,000 
gallons  per  day  was  dr^wn  through  the  Sudbury  Aqueduct  from 
Framingham  Reservoir  No.  3,  which  obtains  its  supply  mainly  from 
the  Sudbury  Reservoir.  An  average  of  5,398,000  gallons  per  day 
was  drawn  from  Framingham  reservoirs  Nos.  1  and  2,  which  receive 
all  of  the  water  supplied  by  the  main  Sudbury  River.  Of  the  water 
drawn  from  the  Framingham  reservoirs,  an  average  of  1,489,000 
gallons  per  day  was  turned  into  Lake  Cochituate.  An  averag-e  of 
14,890,000  gallons  per  day  was  drawn  from  Lake  Cochituate. 

The  utmost  care  is  taken  to  draw  as  little  water  as  possible  from 
the  less  satisfactory  sources,  and  to  draw  the  water  only  at  such 
times  as  it  is  in  good  condition  ;  but  the  maintenance  of  the  supply 
with  the  existing  condition  of  the  works  and  the  large  consumption 
of  water  makes  it  necessary  to  draw  some  of  the  water  from  the  less 
desirable  sources. 

It  may  be  noticed  that  the  total  quantity  of  water  passing  into  the 
Metropolitan  District  through  the  aqueducts  is,  According  to  the 
figures  above  given,  somewhat  in  excess  of  the  amount  of  water 
supplied  from  the  Metropolitan  Works  to  the  District.  In  1901, 
for  the  first  time,  all  of  the  water  for  the  District  has  been  pumped, 
and  the  pump  measurement,  with  a  small  allowance  for  slip,  is  used 
in  determining  the  quantity.  The  quantities  flowing  through  tho 
aqueducts  were  determined  by  less  exact  methods,  and  are  somewhat 
in  excess  of  the  actual  quantity,  but  sufficiently  accurate  for  indi- 
cating the  proportion  of  water  obtained  from  different  sources. 


No.  57.]  AND   SEWERAGE  BOARD.  137 

Aqueducts. 

The  Wdchuaett  Aqueduct  has  been  in  continuous  use  throughout 
the  year,  except  for  twenty-five  days,  —  April  4  to  15,  April  24  to 
29,  May  28  to  30,  December  15  to  21,  and  December  30  and  31,— 
when  the  water  was  quite  turbid  and  not  of  a  satisfactory  quality  to 
send  through  the  aqueduct.  During  the  time  that  there  was  no 
water  running  in  the  aqueduct,  early  in  April,  it  was  cleaned  inside 
for  its  entire  length.  The  average  daily  flow  for  the  whole  year  has 
been  64,248,000  gallons  per  day. 

Early  in  March  alterations  were  made  to  the  small  flume  and  to  the 
head  works  of  the  same  at  the  temporary  dam,  so  that  175,000,000 
gallons  of  water  per  day  could  be  sent  through  the  aqueduct ;  and 
this  flow  has  been  generally  maintained  y^hi&ti  there  was  sufficient 
water  of  good  quality  running  in  the  river.  Previous  to  the  altera- 
tions, it  was  possible  to  send  only  about  130,000,000  gallons  per  day 
through  the  aqueduct. 

From  January  1  to  March  11,  March  16  to  March  21,  June  14  to 
October  14,  and  from  October  20  to  December  12,  substantially  all 
of  the  water  in  the  river  was  turned  through  the  aqueduct,  except 
that  which  the  provisions  of  the  Metropolitan  Water  Act  require 
shall  be  permitted  to  flow  down  the  river,  and  a  further  quantity 
which  filters  into  the  excavation  for  the  main  dam  and  is  pumped 
into  the  river  below  the  dam. 

The  usual  work  of  maintenance  along  the  line  of  the  aqueduct 
has  been  performed,  aild  the  aqueduct  and  its  appurtenances  are  in 
excellent  condition. 

The  Sudbury  Aqueduct  was  in  constant  service  during  the  year, 
except  on  the  few  occasions  when  it  was  necessary  to  empty  it  for 
cleaning.  The  total  flow  for  the  whole  year  averaged  90,328,000 
gallons  per  day,  which  is  4,461,000  gallons  more  than  the  daily 
amount  of  water  earned  by  the  aqueduct  last  year.  The  interior 
was  cleaned  from  Farm  Pond  gate-house  to  the  terminal  cham!>cr  at 
Chestnut  Hill  Reservoir,  April  12,  18  and  25  and  May  2.  The 
siphon  pipes  were  cleaned  at  the  same  time.  The  interior  of  the 
aqueduct  was  covered  with  a  thick  coating  of  black  slime  for  its 
entire  length.  Sponge  in  small  quantities  was  found  in  the  Farm 
Pond  gate-house,  and  gradually  increased  in  quantity  to  the  Rock- 
land Street  tunnel,  where  the  bottom  was  entirely  covered,  as  were 
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also  the  sides  from  2  to  4  feet  in  height.  Badger  Hill  tunnel  was 
in  like  condition.  From  the  Badger  Hill  tunnel  to  the  Beacon  Street 
tunnel  sponge  was  found  in  varying  quantities,  but  in  the  Beacon 
Street  tunnel  no  sponge  was  found. 

The  stairway  at  Echo  Bridge  over  the  Charles  River  has  been 
completed  and  the  grounds  graded. 

During  the  year  the  city  of  Newton  laid  a  main  sewer  in  tunnel 
through  the  rock  on  each  side  of  the  Charles  River,  passing  beneath 
the  large  arch  at  Echo  Bridge  in  the  bed  of  the  river  in  two  siphon 
pipes.  A  large  amount  of  blasting  was  done  on  each  side  of  the 
bridge,  requiring  special  care  to  prevent  ill  effects  on  the  masonrj' 
of  the  bridge.  Advantage  was  taken  of  the  drawing  down  of  the 
water  in  the  Charles  River  at  this  time  to  examine  carefully  the  con- 
dition of  the  foundations  upon  which  the  abutment  of  the  large  arch 
of  Echo  Bridge  rests.  On  the  easterly  side  of  the  stream  the  ledge 
is  not  of  very  good  character,  and  a  retaining  wall  was  built  to  aid 
in  securing  its  stability. 

New  fencing  8,640  feet  in  length  has  been  built  along  the  line  of 
the  aqueduct,  and  10,912  feet  of  old  fence  have  been  repaired. 

The  interior  of  the  arches  at  Waban  Bridge  were  heated  with 
steam  during  the  winter  months,  which  prevented  the  formation  of 
ice  inside  the  bridge. 

As  the  aqueduct  is  run  much  of  the  time  to  its  full  capacity,  great 
care  has  to  be  taken  to  prevent  it  from  being  overcharged.  As 
additional  precautions  to  those  previously  provided,  a  recording 
float  gage  to  indicate  the  depth  of  the  water  in  the  aqueduct  has 
been  installed  at  the  South  Framingham  office,  and  a  telephone  has 
been  placed  in  the  gate-house  at  Framingham  Dam  No.  1.  The 
flows  in  the  aqueduct  have  been  checked  frequently  throughout  the 
year  by  current  meter  measurements. 

The  Cochituate  Aqueduct  was  in  use  about  three  hundred  and 
seven  days.  Advantage  was  taken  of  the  opportunity  between  May 
7  and  June  11,  when  the  aqueduct  was  not  in  use,  to  continue  the 
repairs  of  cracks  in  the  aqueduct  on  embankments.  Last  year  they 
had  been  completed  from  the  upper  end  of  the  aqueduct  to  and  in- 
cluding Seaver's  embankment,  easterly  from  the  Waban  station  in 
Newton.  All  of  the  cracks  easterly  from  this  point,  as  far  as  the 
Newton  Centre  waste  weir,  were  repaired,  also  the  cracks  in  the  top 
of  the  aqueduct  as  far  as  Homer  Avenue,  about  1,400  feet  easterly 
from  the  waste  weir. 
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The  interior  of  the  aqueduct  was  cleaned  for  its  whole  length  on 
May  9,  10  and  11.  The  brickwork  was  covered  with  a  black  slime 
for  its  entire  length,  and  sponge  was  found  in  large  quantities  from 
the  lake  to  Stevens'  Brook,  gradually  diminishing  from  this  point  to 
Chestnut  Hill  Reservoir. 

New  flap-gates  of  kyanized  lumber  were  placed  in  position  at  the 
outlet  pipe  chamber  on  the  two  30-inch  and  the  36-inch  siphon  pipes. 
Quite  extensive  repairs  have  been  made  on  the  exterior  stone  work 
of  the  structures  connected  with  the  aqueduct. 

The  channel  of  Snake  Brook  was  cleaned  for  a  distance  of  2,400 
feet  near  the  village  of  Cochituate,  where  the  brook  passes  over  the 
line  of  the  aqueduct.  For  the  purpose  of  diverting  the  waters  of 
the  brook  from  the  lake,  a  dam  containing  a  plank  sluiceway  was 
built  across  the  aqueduct.  This  work  was  done  in  connection  with 
the  excavation  of  Snake  Brook  Meadow,  described  under  the  head 
of  *'  Construction." 

The  aqueduct  line  has  been  crossed  several  times  during  the  year 
by  small  culverts  and  water  pipes  and  telephone  conduits. 

Pumping  Stations. 

With  the  exception  of  102,980,000  gallons  of  water  drawn  by  the 
city  of  Boston  from  the  Brookline  Reservoir,  while  ohe  of  its  48- 
inch  pipe  lines  was  being  repaired,  all  of  the  water  supplied  by  the 
Metropolitan  Water  Works  during  the  year  has  been  pumped  at  the 
two  stations  at  Chestnut  ffiU  Reservoir. 

The  supply  for  the  northern  high-service  district  is  again  pumped 
at  Spot  Pond  to  the  Fells  Reservoir,  and  the  supplies  for  the  southern 
extra  high-service  district  in  West  Roxbuiy  and  the  northern  extra 
high-service  district  in  Arlington  are  pumped  a  second  time  at  the 
small  stations  in  West  Roxbury  and  Arlington. 

On  account  of  the  unavoidable  discontinuance  —  mentioned  in  last 
year's  report  —  of  the  pipes  supplying  the  high-service  district  of 
Breed's  Island  in  East  Boston,  the  old  pumping  station  in  East  Bos- 
ton belonging  to  the  city  of  Boston  was  operated  by  the  Board  until 
June  20. 

The  present  daily  pumping  capacity  of  the  five  stations  operated 
by  the  Board  is  204,500,000  gallons,  and  the  force  employed  in 
these  stations  numbers  48. 

The  total  quantity  pumped  at  all  of  the  stations  during  the  year 
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was  40,018,920,000  gallons,  and  the  cost  of  operating  the  stations 
was  1100,650.94,  equivalent  to  $2.52  per  million  gallons  pumped. 
This  is  $0.82  per  million  gallons  less  than  for  the  preceding  year, 
due  to  the  large  increase  in  the  quantity  pumped  for  the  low  ser\nee, 
and  to  the  use  of  more  economical  machinery. 

The  saving  effected  in  the  cost  of  pumping  by  the  discontinuance 
of  the  many  small  stations  which  were  operated  in  the  sevei-al  cities 
and  towns  previous  to  1898  and  by  pumping  the  supply  with  more 
economical  machinery  at  a  few  large  stations  is  illustrated  by  the 
following  statement :  — 


Cost  of 
Pumping. 


MUUon  Gallons 
Pamped. 


Com 
per  MiUioo 
GalloiM  . 


1807, 
1001, 


$122,400  00 
100,650  04 


12,700 
40,019 


$0  64 
2  63 


Chestnut  Hill  High-service  Station. 

The  engines  at  this  station  have  pumped  the  supply  for  the  high- 
service  district  of  Boston,  also  the  entire  supply  of  the  city  of 
Quincy  and  the  towns  of  Watertown  and  Belmont.  Engines  Xos. 
1,  2  and  3  have  also  been  used  to  pump  a  small  portion  of  the  low- 
service  supply.  The  30,000,000-gallon  Allis  engine  pumped  80.6 
per  cent,  of  the  entire  quantity  pumped  at  the  station. 

The  following  are.  the  statistics  relating  to  the  operations  at  this 
station :  — 


Low  SXRVICS. 


EDflflnea 

Nob. 
1  and  2. 


Total  qaantlty  pumped  (million  gallons) ,  . 
Total  coal  used  (poands) ,     .       .       .       . 
Gallons  pnmped  per  pound  of  ooal,     . 
Average  head  pamped  against  (feet). 

Cost  of  pumping :  — 

Labor 

Fuel 

Repairs 

Oil,  waste  and  packing 

Small  supplies, 

Total  for  stotlon, 

Cost  per  million  gallons  pumped  to  reserTOir, 
Cost  per  million  gallons  raised  1  foot  high, 


204.61 

810,009 

1.077.18 

48.18 


$788  27 

604  40 

486  00 

80  00 

48  02 


$1,946  59 

$9  618 
198 


Engine 
No.  3. 


846.68 

482.009 

1,478.94 

67.77 


$946  92 

924  01 

442  00 

60  00 

66  22 


$2,427  16 

$8  700 
066 


HlOH  SSBTIOB. 


Bnginee 

Nos. 
lands. 


Engine 
No.  8. 


Engine 
No.  4. 


Totals. 


202.47    1,016.67 
499,7661     968,488 


608.18 
124.33 


$680  61 

968  03 

486  00 

30  00 

48  92 

$2J62  66 

$10  682 
086 


1,102.88 
126.26 


$1,676  68 

1,827  84 

834  60 

100  00 

97  83 


$4,436  79 

$4  864 

036 


1 
8,684.11' 
6,346,061 
1,362.67 
126.31 


$11,823  98 

12,166  86 

2,092  37 

667  37 

664  30 


$27,193  97 

$8  168 
026! 


10.6&S.SI 

8,591,383 

l,2».9i 

121.  IS 


$15,705  81 

16.470  14 

4.838  96 

787  «T 

816  38 


$38,157  M 
$3  581 
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Coal  has  been  purchased  for  use  at  this  station  as  follows : 
3,981.25  gross  tons  bituminous  coal,  at  an  average  price  of  $4.45 
per  ton ;  545.63  gross  tons  anthracite  coal  screenings,  at  an  average 
price  of  $2.25  per  ton. 

The  cost  per  million  gallons  raised  1  foot  high  was  $0.03,  which 
is  almost  exactly  the  same  as  the  cost  for  the  previous  year.  As 
the  quantity  pumped  at  this  station  was  about  33  per  cent,  less  than 
during  1900,  and  as  the  cost  of  coal  was  $0.57  per  ton  greater,  the 
result  is  a  satisfactory  one. 

At  the  beginning  of  the  yev  two  horizontal  tubular  boilers  were 

being  set  in  the  boiler  room,  replacing  two  boilers  installed  with  the 

Gaskill  engines  in  1885.     The  new  boilers  are  designed  to  carry  185 

pounds  of  steam  pressure,  so  that  they  can  be  used  in  connection 

with  any  of  the  engines  in  the  station.     The  boilers  were  placed,  the 

brick  setting  built  and  all  of  the  small  piping  done  by  the  regular 

maintenance  force.     The  steam  piping  connecting  with  other  boilers 

and  with  engines  Nos.  1  and  2  was  done  by  the  William  H.  Gallison 

Company,  at  a  cost  of  $1,365.71.     Magnesia  covering  was  applied 

to  the  piping  by  S.  C.  Nightingale  &  Childs,  at  a  cost  of  $210.     The 

work  was  completed  and  the  boilers  placed  in  service  on  March  23. 

A  new  toilet  room  with  slate  partitions  and  modern  fixtures  has 

been  built  in  the  basement,  and  connections  made  with  the  new  sewer 

built  in  1900.     This  work  was  done  by  James  Tucker  &  Sons,  at  a 

cost  of  $745. 

The  Belpaire  boiler  which  was  added  to  the  plant  in  1894  has  for 
a  number  of  years  given  considerable  trouble  on  account  of  cracks 
in  the  side  furnace  plates,  and  after  careful  consideration  it  has  been 
decided  to  replace  this  boiler  by  two  vertical  boilers  of  the  same 
design  as  those  in  use  at  the  low-service  and  Spot  Pond  stations. 
Flans  are  now  being  made,  and  the  boilers  will  be  built  during  the 
coming  year. 

The  exterior  woodwork  of  the  building  has  been  painted,  the 
interior  oak  finish  of  the  engine  room  varnished  and  the  floor  cleaned 
and  varnished.  In  order  to  strengthen  engine  No.  4,  the  Allis- 
Chalmers  Company  has  at  its  own  expense  placed  five  cast-steel 
supports  between  the  pump  chambers  and  the  under  side  of  the 
engine  bed-plates. 
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Chestnut  HUl  Low-service  Station. 

The  three  35,000,000-gallon  engines  at  this  station  have  pumped 
a  daily  average  for  the  entire  year  of  72,204,000  gallons,  or  71  per 
cent,  of  the  total  consumption  of  the  municipalities  supplied  by  the 
Metropolitan  Works.  They  have  continued  to  operate  very  satis- 
factorily, and  both  engines  and  boilers  are  now  in  good  condition. 

The  following  are  the  statistics  relating  to  operations  at  this 
station :  — 

Engines 
*  Hos.  6,  €  and  7. 

Total  quantity  pumped  (million  gallons),      ....  26,354.40 

Total  coal  used  (pounds), 8^28,670 

Gallons  pumped  per  pound  of  coal, 3,090.09 

Average  head  pumped  against  (feet), 48.87 

Cost  of  pumping :  — 

Labor, 120,319  34 

Fuel, 16,916  36 

Repairs, 432  41 

Oil,  waste  and  packing, 854  83 

Small  supplies, 1,065  03 

Total  for  station, tS9,587  97 

Cost  per  million  gallons  pumped  to  reservoir,       ...  f  1  502 

Cost  per  million  gallons  raised  1  foot  high,  ....  031 

Bituminous  coal  for  use  at  the  station  has  been  purchased  as  fol- 
lows :  — 

Loyal  Hanna  Coal  and  Coke  Company, .  .  471 .78  gross  tons,  at  $4.78  per  ton. 
Loyal  Hanna  Coal  and  Coke  Company, .  .  977.26  gross  tons,  at  $4.29  per  ton. 
Loyal  Hanna  Coal  and  Coke  Company, .        .  2,401 .30  gross  tons,  at  $4.34  per  ton. 

Spot  Pond  Pumping  Station. 

At  this  station  engine  No.  8  was  operated  a  few  days  in  February ; 
twelve  days  in  May,  while  arrangements  were  being  made  for  the 
official  trial  of  engine  No.  9,  and  from  September  10  to  October  11, 
while  engine  No.  9  was  being  painted.  With  these  exceptions  the 
new  Holly  engine  has  pumped  all  of  the  water  at  this  station.  As 
a  rule  it  is  operated  only  in  the  day  time. 
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The   following   are  the   statistics   relating  to  operations  at  this 
station :  — 


Engine 
No.  8. 


Engine 
No.0. 


ToUU. 


Total  qoADtity  pumped  (million  gallons),   . 

Total  ooal  used  (pounds) 

Qallona  pnmped  per  pound  of  coal, 
Average  head  pumped  against  (feet),  . 

Cost  of  pumping :  — 

Labor, 

Fuel, 

Repairs,    ........ 

Oil,  waste  and  paoklng, 

Small  supplies, 

Total  for  station 

Cost  per  million  gallons  pumped  to  reservoir. 
Cost  per  million  gallons  raised  1  foot  higli* . 


861.80 

844,076 

1,090.04 

114.64 

$1,024  61 

878  00 

16  06 

54  74 

144  oe 


$1,017  OS 

$6  460 
048 


8,414.68 

2,070,081 

1,168.00 

110.60 

$0,684  48 

4,088  08 

16  08 

218  08 

678  66 


$11,463  18 

$4  748 
040 


2,766.48 

8,420,006 

1,142.68 

118.87 


$7,688  04 

4,766  02 

80  06 

273  72 

728  32 


$18,881  00 

$4  887 

041 


Coal  for  use  at  the  station  has  been  purchased  as  follows  :  — 

Locke  Coal  Company  (bituminous),  .        .    1,000.05  gross  tons,  at  $4.87  per  ton. 
Locke  Coal  Company  (anthracite  screen- 
ings),         13.14     net  tons,  at  12.00  per  ton. 


West  Moxbury  Pumping  Station. 

During  the  past  year  both  the  pumps  and  boilers  at  this  station 
have  been  replaced  by  others  of  larger  capacity.  The  two  new 
pumps  have  each  a  capacity  of  1,000,000  gallons  in  twenty-four 
hours,  and  are  of  the  compound  duplex  type,  built  by  the  Henry  R. 
Worthington  Company  of  New  York.  They  were  purchased  from 
the  city  of  Boston,  having  been  formerly  used  in  the  East  Boston 
pumping  station.  Two  new  boilers,  54  inches  in  diameter  and  9 
feet  high,  containing  184  2-inch  tubes,  6^  feet  long,  were  furnished 
by  E.  Hodge  &  Co.  of  East  Boston.  A  Wainwright  surface  con- 
denser, 16^4  inches  in  diameter  and  7  feet  4  inches  long,  and  a  Snow 
single  air  pump,  4  inches  by  4%  inches  by  8  inches,  were  also  added 
to  the  plant.  The  old  pumps  and  boilers  were  removed  and  the  new 
plant  installed  without  interrupting   the   regular  operation  of  the 
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station,  the  work  being  all  done  by  the  regular  employes  of  the 
department.  The  boilers  were  delivered  June  10,  and  the  work 
was  completed  during  the  latter  part  of  July.  The  old  pumps  and 
boilers  belonging  to  the  city  of  Boston  were  returned  to  the  Boston 
Water  Departn^ent  yard. 

The  following  are  the  principal  items  of  cost  of  the  work  :  — 

Two  pumps, f400  00 

Two  boilers, 1,197  66 

Air  pump, 126  00 

Surface  condenser, 210  00 

Covering  boilers  and  piping, 93  78 

Teaming  pumps  and  boilers, 59  00 

Piping  and  valves 198  34 

Labor  taking  out  old  and  installing  new  pumps  and  boilers,                  .  891  79 

Miscellaneous, 193  69 

Total, $3,370  26 

A  saving  of  between  30  and  40  per  cent,  of  the  coal  burned  has 
been  made  by  installing  the  new  pumps  and  boilers. 

In  November,  the  boilers,  engines  and  piping  were  painted,  the 
interior  woodwork  of  the  building  varnished  and  the  outside  wood- 
work painted. 

The  following  are  the  statistics  relating  to  operations  at  this 
station :  — 

Daily  average  quantity  of  water  pumped  (gallons),  ....  334,000 

Daily  average  quantity  of  coal  consumed  (pounds),  ....  1,834 

Gallons  pumped  per  pound  of  coal, 18S 

Average  lift  in  feet, 135 

Cost  of  pumping :  — 

Labor, %ifi50  60 

Fuel, 1,961  00 

Repairs  and  small  supplies, 109  97 

Total  for  station |4,921  67 

Cost  per  million  gallons  pumped  to  reservoir, f40  310 

Cost  per  million  gallons  raised  1  foot  high, 299 

Arlington  Pumping  Station. 

The  supply  for  the  high-serVice  district  of  the  town  of  Arlington 
is  pumped  at  this  station. 
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The  following  are   the  statistics  relating  to  operations  at  this 
station :  — 

Pumps  operated  4,379  hours  45  minutes ;  average,  12  hours  per  day. 

Daily  average  quantity  of  water  pumped  (gallons),  ....  309,000 

Daily  average  quantity  of  coal  consumed  (pounds),  ....  1,746 

Gallons  pumped  per  pound  of  coal, .  177 

Average  lift  in  feet, 278 

Cost  of  pumping :  — 

Labor 12,077  22 

Fuel 1,199  13 

Repairs  and  small  supplies, 144  68 

Total  for  station, (3,421  03 

Cost  per  million  gallons  pumped  to  standpipe,   .        .        .        .        .         (30  340 
dost  per  million  gallons  raised  1  foot  high,        .  .        .        .  109 

The  quantity  pumped  was  1.7  per  cent,  greater  than  for  the  pre- 
vious year,  and  the  cost  per  million  gallons  pumped  to  the  standpipe 
was  very  nearly  the  same. 

East  Boston  Pumping  Station. 

The  supply  for  the  small  district  on  Breed's  Island  was  pumped 
at  the  East  Boston  station  belonging  to  the  city  of  Boston  from 
January  1  to  June  20,  when  the  work  of  relaying  pipes  in  Ben- 
nington Street  was  completed,  so  that  the  supply  could  be  taken  from 
the  Fells  Reservoir. 

The  cost  of  operating  this  station  was  $731.25. 

Consumption  of  Water. 

The  daily  average  quantity  of  water  consumed  in  the  cities  and 
towns  of  the  Metropolitan  Water  District  supplied  wholly  or  in  part 
by  the  Metropolitan  Water  Works  during  the  year  1901  was  101,- 
492,000  gallons,  equivalent  to  120  gallons  per  inhabitant  in  the 
district  supplied.  Of  the  above,  100,904,000  gallons  per  day  were 
supplied  by  the  Metropolitan  Water  Works  and  588,000  gallons 
per  day  from  local  sources.  The  increase  in  the  daily  average 
consumption  in  the  cities  and  towns. supplied  over  that  of  the  pre- 
vious year  was  6,742,000  gallons,  or  7.1  per  cent.  During  the 
summer  months  the  consumption  was  but  little  greater  than  for  the 
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corresponding  months  of  the  previous  year,  due  in  great  measure 
to  the  large  amount  of  rainfall.  During  the  months  of  January, 
February  and  December,  however,  the  consumption  averaged  15,- 
000,000  gallons  per  day  more  than  during  the  corresponding  months 
of  the  year  1900.  This  was  due  in  great  measure  to  the  colder 
weather  during  these  months  in  1901. 

The  consumption  and  percentage  of  increase  over  the  previous 
year  in  the  several  districts  was  as  follows :  — 


Gailona 
p«r  Day.    f  of  Im 


Bontheni  low-servtee  dittrtet,  embndnc  the  low-«ervio«  dbUlet  of  Bocton, 
wiib  the  ezeeption  of  Clutrleatown  aod  East  Bocton, 

Northern  low-«ervic«  diatrlet,  embracing  the  low-aerTlee  dlstrl<su  of  Bonner- 
ville,  Chelsea,  Maiden,  Medford,  Everett,  Arlington,  Charleatown  and  Bast 
Boston, 


BoQthem  hlgh-serrice  distrlet,  embracing  the  h1gh-ser?loe  district  of  Boston, 
Qnincy,  Watertown  and  Belmont 

Northern  hlgh-aervloe  district,  embracing  Ifelrose,  Revere,  Winthrop, 
Swampsoott,  Nahant  and  Btoneham,  and  the  high-service  districts  of  Somer- 
vlUe,  Chelsea,  Maiden,  Medford,  Everett  and  jbwt  Boston,     .... 

BoQthem  extra  hlgh-servlee  distriet,  embracing  the  highest  portions  of  West 
Boxbnry,        

Northern  extra  high  service  distriet,  embradng  the  highest  portions  of 
Arlington 


89,754,000 


96,501,000 


I 


I 


96,400,000 


8,000,000 


334,000 


809,000 


2.1 


11.4 


10.S 


18.0 


;.o 


1.8 


The  percentages  of  increase  given  above  do  not  in  all  cases  accu- 
rately represent  the  increase  in  the  per  capita  consumption,  because 
changes  were  made  in  the  boundaries  of  the  districts.  In  May, 
1900,  portions  of  Roxbury  and  West  Roxbury  were  changed  from 
low  to  high  service.  This  affects  slightly  the  percentages  of  increase 
given  for  the  southern  low  and  southern  high  services.  The  water 
used  in  Stoneham  during  1901  is  included  in  the  consumption  of  the 
northern  high-service  district,  but  it  was  not  included  for  the  year 
1900.  If  the  consumption  of  Stoneham  is  included  in  that  of  the 
northern  high-service  district  in  1900,  the  percentage  of  increase 
would  b^  9.3,  instead  of  18.  The  decrease  in  the  consumption  in 
the  southern  extra  high-service  district  was  due  in  part  to  the  trans- 
fer of  a  number  of  water  takers  to  a  lower  service,  and  in  part  to  a 
too  small  allowance  for  slip  in  the  pumps  for  the  year  1900. 

Detailed  statistics  of  the  consumption  of  water  may  be  found  in 
Appendix  No.  3,  tables  20  to  26. 
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Quality  of  the  Water. 

Samples  of  water  were  collected  every  two  months  from  eight 
points,  monthly  from  eight  points  and  weekly  from  three  points 
upon  the  works,  and  sent  to  the  State  Board  of  Health  for  analysis 
and  examination.  Samples  of  water  were  also  collected  each  week 
from  many  points  upon  the  works,  and  examined  microscopically 
and  for  color,  odor,  taste  and  turbidity  by  the  biological  force  of 
the  Metropolitan  Water  and  Sewerage  Board. 

The  quality  of  the  water  furnished  was  about  the  same  as  that 
of  the  previous  year.  The  average  color  was  exactly  the  same. 
As  far  as  shown  by  the  chemical  examinations  by  the  State  Board 
of  Health,  the  tap  water  of  the  main  portion  of  the  Metropolitan 
supply  was  not  quite  as  good,  while  as  far  as  concerns  freedom  from 
microscopical  organisms,  shownby  the  examinations  under  the  direc- 
tion of  the  Metropolitan  Water  and  Sewerage  Board,  the  water  was 
better.  The  mineral  constituents  and  hardness  of  the  water  were 
considerably  in  excess  of  the  previous  year,  but  this  excess  has 
much  less  significance  than  if  it  occurred  in  the  organic  matter. 

Although  a  larger  supply  was  furnished  to  the  Metropolitan  Dis- 
trict, due  to  increased  consumption,  a  smaller  proportion  of  water 
was  drawn  from  Framingham  Reservoir  No,  2  and  Lake  Cochituate, 
which  are  generally  less  satisfactory  sources  than  Framingham  Res- 
ervoir No.  3  and  Sudbury  Reservoir,  from  which  the  main  supply 
was  taken.  The  latter  receive  the  greater  part  of  their  water  from 
the  Nashua  River,  and  other  things  being  equal,  the  quality  of  the 
water  in  the  main  part  of  the  distribution  system  should  have  been 
better  than  that  for  the  previous  year. 

The  amount  and  distribution  of  the  rainfall,  however,  were  such 
that  the  quality  of  the  water  flowing  in  the  streams  was  not  quite  so 
good  during  1901  as  in  1900.  In  the  year  1900,  owing  to  the 
drought,  the  flow  in  the  main  channel  of  the  Sudbury  River  was 
very  small,  and  consequently  it  was  feasible  to  run  the  stored  water 
from  the  Ashland  and  Hopkinton  reservoirs  into  Framingham  Res- 
ervoir No.  2  with  only  a  small  admixture  with  the  less  satisfactory 
river  water.  In  this  way  a  water  of  satisfactory  quality  was  sup- 
plied to  and  drawn  from  Framingham  Reservoir  No.  2  until  the 
latter  part  of  February,  1901,  but  after  the  heavy  rains  began,  in 
March,  and  during  the  remainder  of  the  year,  the  flow  in  the  river 
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was  so  large  that  the  stored  water  from  the  upper  reservoirs  could 
not  be  turned  into  Framingham  Reservoir  No.  2  except  with  a  large 
admixture  of  river  water,  which  was  not  of  satisfactory  quality,  con- 
sequently no  water  was  drawn  from  these  reservoirs  during  the  year. 
During  the  past  year,  also,  the  waters  supplied  to  the  Sudbury 
Reservoir  and  to  Framingham  Reservoir  No.  3  from  the  Sudbury 
River  watershed,  and  also  the  water  supplied  to  Lake  Cochituate 
from  the  Cochituate  watershed,  were  not  of  as  good  quality  as  dur- 
ing the  previous  year. 

The  following  table  gives  a  comparison  of  the  average  results  of 
examinations  of  Boston  tap  water  made  for  the  years  1897,  1898, 
1899, 1900  and  1901.  The  additional  supply  from  the  South  Branch 
of  the  Nashua  River  first  reached  the  Metropolitan  District  about 
May  1,  1898. 


1897. 


18»8. 


1889. 


1801. 


State  Board  of  HtaUh  EiiaminaltionM. 

Color  (NeMler  standard) 

Total  resldaot 

LoM  on  ignition 

Free  ammonia, 


(total,  .  . 
dieaolTod,  . 
■xiBpended, 


Chlorine*     . 
Nitrogen  ai  nitrates, 
Nitrogen  as  nitrites, 
Oxygen  consumed, 
Hardness,    . 


MetropolUan  Watsr  and  Sewerage  Board  £x- 

aminoHont. 


Color  ( platinum  standard), 
Total  organisms. 
Amorphous  matter,  . 
Bacteria 


0.06 

4.82 

1.84 

0.0000 

0.0108 

0.0177 

0.0018 

0.40 

0.0187 

0.0001 

0.64 

1.6 


0.60 
861 
177 
106 


0.41 

4.10 

1.60 

0.0008 

0.0162 

0.0186 

0.0016 

0.» 

0.0007 

0.0001 

0.44 

1.4 


0.40 
280 
181 
06 


0.28 

3.70 

1.80 

0.0006 

0.0186 

0.0122 

0.0014 

0.24 

0.0187 

0.0001 

0.86 

1.1 


0.82 
102 
201 
117 


0.24 

8.80 

1.20 

0.0012 

0.0167 

0.0188 

0.0019 

0.26 

0.0076 

0.0001 

0.88 

1.8 


0.84 
468 

07 
181 


0.24 
4.43 

1.64 

0.0018 

0.0168 

0.014S 

0.0015 

0.30 

0.0178 

0.0001 

0.42 

1.7 


0.34 
248 
88 

162 


Note. —  Chemical  analyses  are  in  parts  per  100,000,  organisms  and  amorphous  matter  In  standard 
units  per  cubic  centimeter,  and  bacteria  in  number  per  cubic  centimeter.  The  standard  unit  has  an  area 
of  400  square  microns,  and  by  its  use  the  number  of  diatomaoen  are  decreased,  and  the  number  of 
ohlorophycesB  and  oyanophycen  are  very  much  increased,  as  compared  with  the  number  of  organisms. 

The  filling  of  Spot  Pond  from  the  Sudbury  and  Cochituate  sources, 
referred  to  in  the  last  report,  had  been  interrupted  in  December, 
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1900,  by  drought,  but  was  resumed  in  the  spring  of  1901,  and  on 
April  9  the  pond  was  entirely  full.  From  April  9  until  the  begin- 
ning of  the  summer  the  water  in  Spot  Pond  contained  a  consider- 
able number  of  microscopical  organisms,  but  it  improved  rapidly 
during  the  summer,  and  under  the  influence  of  storage  it  became 
the  best  water  in  the  Metropolitan  system.  The  color  was  reduced 
to  .08  on  the  platinum  scale,  which  was  about  one-third  of  the  color 
of  the  main  supply  at  the  same  time,  and  the  organisms  were  few  in 
number.  The  water  was  accordingly  used  as  far  as  practicable,  but 
in  the  autumn  the  microscopical  organisms  increased  to  such  a  de- 
gree as  to  give  a  slightly  unpleasant  taste  and  odor  to  the  water, 
and  on  December  12  the  pond  was  shut  off  from  the  supply. 

Appendix  No.  3,  tables  27  to  35,  gives  the  detailed  results  of 
chemical,  microscopical  and  bacterial  examinations  of  water  from 
various  parts  of  the  Metropolitan  Water  Works. 

Biological  Laboratory. 

On  December  24  Mr.  Horatio  N.  Parker,  chief  biologist,  resigned 
to  accept  a  position  in  New  Jersey,  his  resignation  to  take  effect 
January  1,  1902. 

During  the  year  2,954  microscopical  and  1,249  bacterial  exami- 
nations of  water  were  made  at  the  laboratory  of  the  Metropolitan 
Water  and  Sewerage  Board,  at  No.  1  Ashburton  Place,  Boston. 
Of  the  microscopical  examinations,  2,121  were  of  the  regular  weekly 
samples  and  473  were  made  in  connection  with  special  examinations. 
During  the  whole  of  the  past  year  and  during  the  last  three  months 
of  the  preceding  year,  in  addition  to  the  usual  observations,  the 
odors  of  the  water,  cold  and  hot,  were  observed  and  classified  with 
reference  to  strength  and  character.  Their  strength  is  indicated  by 
a  series  of  numbers  ranging  from  0  to  5,  or  from  no  odor  to  a  very 
strong  odor.  The  character  of  the  odor  is  classified  under  16  dif- 
ferent heads. 

The  turbidity  of  the  water  was  also  measured  by  comparing  the 
samples  with  a  standard  consisting  of  diatomaceous  earth  suspended 
in  water  in  which  a  turbidity  of  1  is  represented  by  1  part  of  diato* 
maceous  earth  in  1,000,000  parts  by  weight  of  distilled  water. 

Some  advance  has  been  made  every  year  in  the  way  of  refinement 
of  methods  used  in  the  laboratory.  Information  promptly  obtained 
and^ reported,  relative  to  the  character  of  the  water  and  the  organic 
growths  which  it  contains,  is  of  great  value  in  the  management  of 
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the  works,  as  it  furnishes  a  guide  for  making  changes  in  the  method 
of  drawing  water  so  as  to  obtain  the  best  results. 

The  principal  results  of  the  work  done  by  the  biological  force  are 
given  in  Appendix  No.  3.  Table  No.  34  gives  the  results  of  the 
microscopical  examinations,  Table  No.  35  the  bacterial  examina- 
tions, Table  No.  36  the  turbidity,  Table  No.  37  the  colors  of  the 
water,  and  tables  Nos.  38  and  39  the  temperatures  of  the  water  and 
of  the  air. 

,    Sanitary  Inspection. 

The  sanitary  inspection  of  the  Sudbury,  Cochituate  and  Wachu- 
sett  watersheds  has  been  continued  during  the  year  under  the  direc- 
tion of  William  W.  Locke,  C.E.,  sanitary  inspector.  The  greater 
part  of  the  inspection  has  been  done  upon  the  Sudbury  and  Cochit- 
uate watersheds,  where  there  is  a  large  population,  but  a  much 
larger  amount  of  work  than  heretofore  has  been  done  on  the  Wachu- 
sett  watershed,  and  the  results  obtained  continue  to  be  very  satis- 
factory. 

A  summary  of  the  work. done  in  1901  upon  the  Sudbury  and 
Cochituate  watersheds  is  given  in  the  accompanying  tables.  The 
first  table  shows  the  number  of  premises  inspected,  the  classification 
of  cases  inspected  and  the  condition  of  the  premises  at  the  end  of 
the  year.  The  headings  of  this  table  explain  themselves,  except  in 
a  few  instances;  under  the  heading  ** Suspected"  are  included  all 
cases  where  positive  information  could  not  be  obtained,  and  where 
it  is  suspected  that  there  may  be  some  objectionable  drainage ;  under 
the  heading  **  Premises  Vacant"  are  included  all  cases  which  at 
present  furnish  no  objectionable  drainage,  but  which  might  furnish 
such  drainage  if  the  premises  were  occupied ;  under  the  heading 
**  Unsatisfactory"  are  included  all  cases  where  there  may  be,  under 
the  most  unfavorable  conditions,  wash  from  privies  or  direct  sink 
drainage,  all  suspected  cases  and  all  cases  of  manufacturing  wastes 
entering  feeders,  even  though  there  may  be  some  attempt  at  previous 
purification. 

The  second  table  shows  the  improvements  effected  in  1901.  No 
cases  are  entered  as  remedied  unless  complete  sewer  connections 
have  been  made  or  all  probability  of  future  contamination  has  been 
removed,  and  no  cases  are  entered  as  partly  remedied  except  where 
positive  improvement  in  the  sanitary  condition  has  been  effected. 
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Summary  of  Sanitary  Inspections  in  1901, 


DISTRICT. 


Sudlntry  WaUrth^d, 

Farm  Pond 

FnimlDicbam  Rasarvolr  No.  8, 

Stony  Brook, 

▲ogle  Brook, 

Framlngbam  reserrolra  Noa.  1  and 

S  and  Cold  Spring  Brook,  . 
Eaatom  Sudbary,    .        .       .       . 

Indian  Brook, 

Weatem  Sndbnry,  .       .       .       . 

Wbltoball  Reaervolr, 

Cedar  Swamp,         .       .       .       . 

ChchUuaie  Water9hsd. 

Snake  Brook, 

Pagan  Brook, 

Courae  Brook, 

Beaver  Dam  Brook, 

ToUla. 


a 

II 

u 


8 

7 

58 

891 

86 
86 
48 

82 

7 
66 


88 

169 

6 
119 


981 


CLASSmOATIOV  OF  CaSBS  IH8PK0TKD. 


0 


J^ 


S|    E 

a 
^4 


I 

•3 

a 


a 
0  . 

il 

;4 


&4 


1 

6 

81 

20O 

19 
17 
26 
12 
8 
27 


17 

66 

8 

60 


486 


1 

1 

. 

. 

• 

1 

8 

— 

. 

. 

8 

6 

7 

- 

8 

9. 

68 

88 

. 

„ 

„ 

5 

2 

. 

. 

• 

18 

1 

. 

. 

• 

16 

8 

. 

• 

. 

8 

2 

1 

— 

1 

1 

8 

- 

- 

- 

8 

- 

1 

12 

4 

- 

8 

- 

10 

11 

— 

— 

— 

2 

— 

1 
7 

4 

18 

7 
71 

16 

1 

16 

167 

18 

1 

8 
86 

3 

10 

8 

3 


8 
4 

4 

74 


COHBmOK 

▲T  End  of 
Year. 


a 

I 


8 

7 

48 

845 

84 
83 
86 

18 

5 
50 


81 
155 

4 
100 


858 


5 

46 

8 

4 

12 

4 

a 

6 


7 
14 

8 
19 


*  Not  incladlng  a  large  namber  of  premlaea  wbleh  were  fonnd  on  examination  to  be  In  a  aatlafaetory 
•anltary  condition,  and  likely  to  remain  ao.    On  aome  premlaea  tbere  are  two  or  more  eaaea. 

Sanitary  Improvements  effected  on  the  Sudbury  and  Oochituate  Watersheds  in 

1901. 


DISTRICT. 


Remedied  by 

Sewer 
GonneeUona. 


Sudbvry  WaUnh^d. 

Farm  Pond, 

Framlngbam  Reaerroir  No.  8,        .       .       . 

Btonv  Brook 

Angle  Brook, 

FramlDffham  reaervoira  Noa.  1  and  8   and 

Cold  Spring  Brook,      .       •       .       . 
Eaatern  Budbary,     .       .       .       .  '    . 

Indian  Brook, 

Weatem  Sudbary 

Wblteball  Raeerrolr, 

Oedar  Swamp, 

CochUuate  Wattnhed, 

Snake  Brook, 

Pegan  Brook,    ....... 

Coarae  Brook 

Beaver  Dam  Brook, 

Total!, 


44 


17 

73 
28 


168 


Otherwlae 
remedied. 


1 
5 


10 


Partly 
remedied. 


1 

7 

1 
1 
1 

8 
1 


14 


Ceaapoola 
abanaoned 

on  Aeoonnfc  of 
Sewer 

Connectlona. 


47 


17 

71 
85 


160 
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In  towns  coDtainiDg  sewers,  the  making  of  sewer  connections  has 
been  pushed  through  the  agency  of  the  local  boards  of  health,  with 
satisfactory  results. 

In  Natick  73  old  houses  have  been  completely  plumbed  and  con- 
nected with  the  public  sewers,  —  about  the  same  number  as  during 
each  of  the  past  two  years.  The  area  of  the  sewered  districts  is 
being  increased  each  year  by  the  building  of  new  sewers. 

In  Marlborough  there  has  been  a  falling  off  in  the  number  of 
sewer  connections,  as  compared  with  the  previous  year,  44  liouses 
having  been  completely  plumbed  and  connected  with  the  sewers  the 
past  year,  against  58  the  previous  year. 

In  South  Framingham  28  houses  have  been  completely  plumbed 
and  connected  during  the  past  year,  as  compared  with  14  during 
the  previous  year.  The  new  low-level  sewer  along  Beaver  Dam 
Brook  has  been  completed  only  from  the  sewerage  pumping  station 
to  Irving  Street,  and  until  this  sewer  is  extended  it  will  not  be 
available  for  any  large  part  of  the  district  which  it  is  intended  to 
serve.  Only  3  houses  have  been  connected  with  the  sewer  up  to 
the  present  time. 

In  Westborough  17  sewer  connections  have  been  made,  against 
12  the  previous  year. 

The  sanitary  inspection  of  the  -  Wachusett  watershed,  which  is 
connected  with  both  the  construction  and  maintenance  of  the  work» 
has  been  reported  upon  under  the  head  of  '*  Construction." 

Drainage  of  Swamps. 

No  additional  ditches  for  the  drainage  of  swamps  have  been  con- 
structed during  1901.  The  ditches  previously  constructed  by  the 
Dam  and  Aqueduct  Department  on  the  Wachusett  watershed  and 
on  the  part  of  the  Sudbury  watershed  tributary  to  the  open  channel 
have  been  maintained  by  the  maintenance  force  of  the  Dam  and 
Aqueduct  Department.  It  has  required  most  of  the  time  of  two 
men  to  take  care  of  the  15.55  miles  of  ditches  on  the  Sudbury 
watershed. 

Observations  of  the  color  of  water  from  Crane  Swamp  and  from 
the  swamp  southwest  of  Marlborough  Junction  before  and  after 
draining  were  given  in  the  last  annual  report.  The  average  colors 
of  the  waters  issuing  from  these  swamps  in  1900  were,  respectively,. 
.82  and  .47  ;  for  the  year  1901  the  average  colors  were,  respectively^ 
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1.04  and  .66.  The  higher  colors  in  1901  are  due  to  the  larger 
amount  of  rainfall  in  the  warmer  part  of  the  year.  The  colors  in 
1901  were  a  little  less  than  one-half  the  colors  in  1894-95,  before 
the  swamps  were  drained. 

The  ditches  built  by  the  Sudbury  Department  were  finished  so 
late  in  the  season  of  1900  that  no  opportunity  was  afibrded  for  pro- 
tecting the  sides  of  the  ditches  above  the  paving  by  seeding  or  sod- 
ding, and  a  considerable  amount  of  damage  was  done  by  the  frost 
and  the  heavy  flows  of  water  in  the  spring.  The  wooden  bottoms 
of  the  ditches  were  not  disturbed,  but  much  damage  was  done  to  the 
paving  and  earth  work  at  the  sides.  In  the  summer,  extensive 
repairs  were  made.  In  some  places  the  work  could  be  done  rapidly 
by  ramming  the  paving  back  into  place  and  sodding  the  banks,  but 
in  other  places  much  more  work  was  required. 

Distributing  Reservoirs. 

The  distributing  reservoirs  maintained  by  the  Board  are  the  Chest- 
nut Hill  Reservoir,  Waban  Hill  Reservoir  and  Forbes  Hill  Reservoir 
and  standpipe,  of  the  southern  high-service  system ;  Spot  Pond  and 
the  Mystic  Distributing  Reservoir  near  Tufts  College,  of  the  low- 
service  system ;  the  Fells  Reservoir,  of  the  northern  high-service 
system ;  and  the  Arlington  standpipe,  of  the  northern  extra  high- 
service  system. 

Chestnut  Hill  Reservoir. 

A  much-needed  improvement  has  been  made  to  the  surface  water 
drains  in  the  vicinity  of  the  intermediate  gate-house.  The  old  pipes 
were  not  large  enough  to  carry  the  heaviest  rainfalls,  and  nearly 
600  feet  of  drain  pipe  from  6  inches  to  12  inches  in  diameter  were 
laid,  5  catch-basins  remodelled  or  rebuilt,  and  a  new  catch-basin  and 
a  new  man-hole  built.  The  drain  can  now  take  care  of  a  rainfall  of 
2  inches  per  hour. 

A  large  amount  of  surfacing  of  the  driveways  around  the  new 
low-service  pumping  station  was  done  early  in  the  year  by  the  force 
in  charge  of  the  reservoir.  Extensive  repairs  have  been  made 
upon  the  window  frames  and  roofs  of  several  of  the  gate-houses, 
and  the  usual  care  has  been  bestowed  upon  the  maintenance  of  the 
reservoir  and  surrounding  grounds. 
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Waban  HUl  Hesei^otr. 

The  slope  paving  on  two  sides  of  this  reservoir,  which  had  set- 
tled so  as  to  be  unsightly  in  appearance,  has  been  relaid  for  from  10 
to  20  feet  down  from  the  top  of  the  slope,  and  the  masonry  of  the 
gate-house  and  entrance  steps  repointed.  A  considerable  portion 
of  the  reservoir  embankments  was  reseeded.  The  reservoir  was 
kept  full  of  water,  but  shut  off  from  the  system  for  the  greater  part 
of  the  year. 

Forbes  Hill  Reservoir  and  Standpipe. 

The  reservoir  was  placed  in  service  on  September  23,  1901 ;  the 
stand-pipe  has  been  in  use  during  the  whole  year,  and  is  in  good 
condition. 

Spot  Pond. 

« 

On  January  1,  1901,  the  elevation  of  the  surface  of  the  water  in 
the  pond  was  159.47  feet  above  Boston  city  base,  or  3.53  feet  below 
high-water  mark.  It  was  kept  near  this  level  until  early  in  the 
month  of  March,  when  water  was  pumped  into  the  pond ;  and  on 
April  9  the  surface  reached  elevation  163,  or  high-water  mark. 
The  pond  was  kept  fiill  until  the  middle  of  September,  when  it  was 
lowered  about  2  feet,  in  order  to  facilitate  the  work  of  pipe  laying 
in  Pond  Street.  About  October  13  it  was  again  raised,  reaching 
elevation  163  on  November  12.  Early  in  December  the  water  in 
the  pond  acquired  an  objectionable  taste  and  odor,  from  the  presence 
of  microscopic  organisms,  and  since  December  12  no  water  has  been 
drawn  from  the  pond  for  supplying  the  district.  Some  repairs  have 
been  made  to  the  riprap  and  gravel  beaches  on  the  shore  of  the  pond, 
the  trees  have  been  cared  for,  drains  cleaned,  and  nine  tons  of 
straw  harvested  for  the  use  of  the  department. 

■     ■ 

Mystic  Reservoir. 

The  embankments  were  fertilized  in  the  spring.  Screens  have 
been  placed  in  what  was  formerly  the  inlet  to  the  reservoir,  as  the 
supply  for  Arlington  is  at  times  drawn  from  the  reservoir  at  this 
point. 

Fells  Reservoir. 

This  reservoir  has  been  in  constant  use,  and  has  been  kept  near 
high-water  mark,  with  the  exception  of  periods  of  about  two  weeks 
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in  the  latter  part  of  the  month  of  April,  while  the  reservoir  was 
being  cleaned,  and  three  weeks  following  May  22,  when  arrange- 
ments for  measuring  over  a  weir  the  quantity  of  water  pumped 
necessitated  lowering  the  height  of  the  water.  Between  April  16 
and  May  1  both  basins  of  the  reservoir  were  emptied  and  cleaned, 

at  a  cost  of  $468.87. 

Mystic  Lake. 

Two  buildings  formerly  used  for  a  temporary  pumping  station 
have  been  leased  to  the  Medford  Boat  Club,  and  one  of  the  store- 
houses has  been  torn  down.  One  man  has  been  employed  to  look 
after  the  grounds  and  to  control  the  height  of  water  in  the  lake. 

Pipe  Yards. 

At  the  Glenwood  pipe  yard  the  outside  woodwork  of  the  office 
and  stable  building  was  painted,  and  portions  of  the  walls  were 
pointed.  The  mast  of  the  derrick  was  fitted  with  truss  rods,  in 
order  to  strengthen  it  for  handling  60-inch  pipe. 

At  the  Chestnut  Hill  pipe  yard  a  platform  scale  has  been  set  up. 
The  exterior  woodwork  of  the  stable  has  been  painted,  also  the 
interior  finish  in  the  carriage  room. 

Pipe  Lines. 

At  the  close  of  the  year  there  were  72  miles  of  pipe  lines  con- 
trolled by  the  Board.  During  the  year  3  breaks  and  30  leaks  have 
been  repaired,  at  a  cost  of  $2,699.63.  Two  of  the  breaks  and  3 
of  the  leaks  were  in  Somerville,  on  mains  taken  from  the  city  of 
Boston ;  16  of  the  leaks  occurred  at  the  joints  of  the  36-inch  sub- 
merged pipes  under  the  Charles  and  Mystic  rivers.  Similar  leaks 
occurred  last  year  in  the  autumn,  and  they  are  caused  by  the  con- 
traction of  the  pipes,  due  to  the  falling  temperature  at  this  season 
of  the  year.  In  November  the  36-lnch  pipes  crossing  the  Charles 
River  near  Magazine  Street  in  Cambridge  were  tested  and  found  to 
be  leaking.  Examination  by  diver  disclosed  2  leaks,  and  after  these 
were  repaired  others  were  found.  As  the  pipes  are  buried  several 
feet  below  the  surface  of  the  river  bed,  a  dredge  was  required  for 
excavating  the  earth  around  the  pipes  before  the  diver  could  reach 
the  joints,  and  the  work  of  making  repairs  was  slow  and  expensive. 
Work  was  continued  from  November  26  to  December  31,  6  leaks 
having  been  repaired,  at  a  cost  of  $1,790. 
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The  leaks  at  the  Mystic  River  crossing  between  Somerville  and 
Medford  were  repaired  by  the  regular  maintenance  force,  as  they 
could  be  reached  during  extreme  low  tide  without  the  services  of 
a  diver. 

The  construction  of  the  tunnel  under  the  channel  of  the  Mystic 
River  between  Charlestown  and  Chelsea,  in  which  to  place  a  24-inch 
pipe,  was  begun  by  C.  W.  Haskin  on  August  20,  1900,  and  at  the 
beginning  of  1901  one  shaft  and  the  greater  portion  of  the  tunnel 
were  finished.  The  second  shaft  and  the  remainder  of  the  tunnel 
were  completed  about  the  middle  of  February,  and  the  pipes  were 
laid  by  the  maintenance  force  and  placed  in  service  March  15. 
Both  shafts  and  tunnel  are  6  feet  internal  diameter,  with  walls  of 
12-inch  brick  masonry  laid  in  Portland  cement.  From  the  top  of 
each  shaft  to  a  depth  of  about  45  feet  there  is  a  i^inch  wrought- 
iron  shell  outside  the  brick  masonry.  The  shafts  are  62  feet  in 
depth  and  139%  feet  from  centre  to  centre.  The  leakage  into  the 
tunnel  after  the  work  was  finished  averaged  about  half  a  gallon  per 
minute. 

The  total  cost  of  the  work,  including  the  reconstruction  of  the 
wooden  boxing  at  each  end  and  repairing  fender  guard,  but  not 
including  the  cost  of  laying  the  pipes,  was  $21,850.69. 

Considerable  time  and  labor  have  been  devoted  to  making  changes 
in  the  24-inch  pipe  line  in  Adams  Street  in  Milton  and  Quincy, 
made  necessary  by  the  work  of  constructing  the  .Metropolitan  sewer 
in  the  street.  In  March  a  temporary  12-inch  line,  250  feet  long, 
was  laid  around  a  tunnel  shaft  near  Washington  Street,  and  180 
feet  of  the  24-inch  pipe  temporarily  abandoned.  On  August  1  and 
2  the  connections  at  the  junction  of  Adams  and  Beale  streets  were 
relocated.  In  September  about  260  feet  of  16-inch  and  20-inch  pipe 
were  laid  for  temporary  use  during  the  c6nstruction  of  the  sewer, 
150  feet  of  24-inch  pipe  taken  up,  and  316  feet  of  24-inch  pipe 
moved  laterally  from  1  to  8  feet  in  order  to  make  room  for  the 
sewer  trench.  On  November  27  the  location  of  the  pipe  was  changed 
for  a  distance  of  125  feet  near  the  corner  of  Church  Street.  Watch- 
men were  kept  on  the  ground  for  several  weeks,  and  the  main  was 
shut  off  a  number  of  times  on  account  of  the  caving  of  the  sewer 
trench. 

Between  May  20  and  June  20,   116  feet  of  12-inch  pipe  were 
raised  and  1,377  feet  were  relaid  on  Bennington  Street  in  East 
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Boston,  to  conform  with  the  revised  line  and  grade  where  the  street 
had  been  filled  during  the  previous  year. 

The  ironwork  of  the  bridges  supporting  the  pipes  over  the  Boston 
&  Maine  Railroad  at  Walnut  Street  and  College  Avenue  in  Somer- 
ville,  the  Fitchburg  Railroad  at  Massachusetts  Avenue  in  Cambridge, 
and  the  Boston  &  Albany  Railroad  at  St.  James  Street  in  Newton, 
has  been  thoroughly  cleaned  and  painted. 

For  the  purpose  of  recording  the  pressure  in  the  pipes  at  different 
parts  of  the  Metropolitan  District,  additional  Jones  recording  pres- 
sure gages  have  been  established  at  the  gate-house  of  the  Mystic 
Reservoir  and  at  the  offices  of  the  Medford  and  Quincy  water  de- 
partments. The  gage  formerly  located  in  the  office  at  No.  3  Mt. 
Vernon  Street  has  been  placed  in  the  fire  engine  house  on  Bulfinch 
Street.     At  present,  17  of  these  gages  are  in  use  and  the  records 

are  filed  at  this  office. 

Electrolysis. 

The  investigations  relating  to  injury  to  the  water  pipes  in  the 
Metropolitan  Water  District  caused  by  electrolytic  action  have  been 
continued  during  the  year.  The  pipes  have  been  examined  at  sev- 
eral points  to  determine  the  extent  of  the  injury  being  done,  and  27 
gaging  stations  have  been  established  and  measurements  made  of  the 
amount  of  electricity  flowing  on  pipes.  The  results  of  the  studies 
and  investigations  made  during  the  past  five  years  have  already  been 
submitted  to  the  Board  in  a  special  report. 

Clinton  Sewerage. 

The  works  have  been  in  daily  operation  during  the  whole  year. 
The  amount  of  sewage  pumped  and  filtered  ha&  been  fully  one-third 
more  than  during  the  previous  year,  the  increase  being  due  partly 
to  the  greater  amount  of  the  ground  water  caused  by  greater  rain- 
fall, and  partly  to  the  construction  of  a  very  leaky  piece  of  12-inch 
vitrified  pipe  sewer  by  the  town  of  Clinton,  which  was  connected 
with  the  sewerage  system  early  in  September,  and,  at  the  request  of 
the  Board,  cut  off  on  November  30,  1901,  pending  reconstruction. 
There  was  a  flow  of  water  from  this  sewer  of  about  200,000  gal- 
lons per  day  before  any  house  connection  had  been  made. 

The  regular  force  has  been  one  engineer  at  the  pumping  station 
and  two  attendants  at  the  filter-beds,  one  of  the  latter  assisting  the 
engineer  for  a  short  time  each  morning.     When  additional  help  is 
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required,  the  force  employed  on  the  Wachusett  Aqueduct  is  trans- 
ferred temporarily. 

During  the  evening  of  March  23  there  was  a  fire  at  the  pumping 
station,  caused  probably  by  spontaneous  combustion,  which  burned 
a  partition  and  scorched  the  ceiling  of  the  engine  room,  but  did  no 
harm  to  the  pumping  machinery. 

Following  are  statistics  relating  to  the  operation  of  this  station  :  — 


Daily  average  quantity  of  sewage  pumped  (gallons), 
Daily  average  quantity  of  coal  consumed  (pounds), 
Gallons  pumped  per  pound  of  coal,  .... 

Number  of  days  pumping, 

Cost  of  pumping :  — 

Labor, 

Fuel, 

Repairs  and  small  supplies, 


Total  for  station, 


Cost  per  million  gallons  pumped. 

Cost  per  million  gallons  raised  1  foot  high, 


838,000 

1,224 

684 

365 


11,159  01 
995  64 
S65  84 

#2,520  49 

$8  24 
18 


Filter-beds. 

During  the  warmer  part  of  the  year  the  sewage  has  been  applied 
in  about  equal  quantity  to  the  19  beds  from  which  all  soil  had  been 
removed  and  to  the  6  beds  from  which  the  soil  was  not  removed, 
each  being  used  on  the  average  about  once  in  six  days.  During  the 
colder  part  of  the  year  only  19  beds  from  which  the  soil  had  been 
removed  were  used,  and  5  of  these  beds  were  furrowed  3  feet  6 
inches  apart,  for  use  in  very  cold  weather. 

As  was  the  case  in  1900,  the  results  obtained  in  1901  were  better 
in  the  last  half  of  the  year  than  in  the  first,  as  will  be  seen  by  the 
following  results  of  chemical  analyses :  — 

[Parts  per  100,000.} 


Janaary  to 

Jaoe, 
Inolaalve. 


Jaly  to 
December, 
iDclaeive. 


Whole 
Year. 


▲Ibmnlnoid  ammonia,  sewage, 
Albamlnoid  ammonia,  effluent, 
Per  cent,  removed. 
Oxygen  consnmed,  sewage, 
Oxygen  eonsnmed,  efflnent, 
Per  oent.  removed, 


.9260 
.102T 

87 

10.06 
1.06 

87 


1.0800 
.0464 

06 

11.40 
.68 

06 


1.00S6 
.0741 

01 

10.73 
.8S 

01 
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The  sewage  treated  duriug  1901  has  been  much  more  dilute  than 
during  the  previous  year,  and,  while  the  percentage  of  organic  mat- 
ter removed  has  not  been  quite  as  large,  the  effluent  has  been  much 
better.  The  nitrification  has  also  been  better  in  1901,  especially 
during  the  last  half  of  the  year.  The  nitrification  during  the  second 
half  of  the  year  continues  much  better  than  during  the  first  half,  a& 
is  shown  by  the  following  statement  of  free  ammonia  and  nitrates  :  — 

[Paru  par  100,000.] 


Jumrnry  to 

Jane, 
inclmtye. 


July  to 
Deoember, 
inolasivo. 


Free  ammonlA,  Mwage,    . 
Free  ammonia,  efflaeot,   • 
Per  cent,  removed,    . 
Nitrogen  as  nitrates,  efflnent, 


OaoOOl 

.252ft 
98 
1.S218 


The  cost  of  maintaining  the  filter-beds  has  been  as  follows :  — 

Labor, 12,431  61 

Repairs  and  supplies, 108  84 


Total #2,634  85 

Cost  per  million  gallons  filtered, 8  29 


Appended  to  this  report  are  tables  of  contracts  giving  the  amount 
of  work  done  and  other  information,  a  statement  of  the  cement  tests, 
a  long  series  of  tables  relating  to  the  maintenance  of  the  Metropol- 
itan Water  Works,  tables  showing  the  length  of  main  pipes  and 
number  of  service  pipes,  meters  and  fire  hydrants  in  the  Metro- 
politan Water  District,  and  a  summary  of  statistics  for  1901. 

Respectfully  submitted, 


FREDERIC  P.   STEARNS, 

Chief  Engineer. 


Boston,  December  31, 1901. 
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EEPOET  OF  ENGINEEE  OF  SEWERAGE  WOEKS. 


To  the  Metropolitan  Water  and  Sewerage  Board, 

Gentlemen  :  —  The  foUoy^ing  is  a  report  of  the  operations  of  the 
Engineering  Department  of  the  Metropolitan  Sewerage  Works  for 
the  fifteen  months'  period  ending  December  31,  1901. 

ORGANIZATION. 

The  engineering  organization  is  as  follows :  — 


Division  Engineers :  — 
Frederick  D.  Smith, 


C.  Barton  Pratt,  . 


Francis  L.  Sellbw, 


Frank  I.  Capen,   . 


Frank  T.  Daniels, 


In  charge  of  maintenance,  South  Metropolitan 
System,  and  construction  of  high-leyel  sewer, 
sections  51  to  6S,  inclusive,  in  Quincy  and  Milton. 

In  charge  of  construction,  high-level  sewer,  north 
of  Neponset  River. 

In  charge  of  construction,  high-level  sewer,  sec- 
tions 47  to  50,  inclusive,  in  Quincy. 

In  charge  of  maintenance  and  of  day-work  and 
contract  construction,  North  Metropolitan  Sys- 
tem. 

In  charge  of  draughting  rooms. 


Assistant  Engineers :  — 

Frank  A.  Emery,  .        .    Office  assistant  in  charge  of  records. 
John  S.  Hodgson,         •    In  charge  of  special  studies. 

Stenographer : — 

Henrt  p.  Fielding,      .    In  charge  of  classification  of  engineering  reports, 

claims  and  correspondence. 


In  addition  to  the  above,  there  are  employed  at  this  date  87  engi- 
neering and  other  assistants. 
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METROPOLITAN  SEWERAGE  DISTRICTS. 

Areas  and  Development. 

In  the  period  covered  by  this  report,  no  legislative  enactments 
have  modified  the  extent  or  classification  of  areas  comprising  the 
Metropolitan  sewerage  districts.  The  North  district,  lying  wholly 
north  of  the  Charles  River,  has  an  area  of  85  square  miles ;  the 
South  district,  comprising  cities  and  towns  south  of  the  Charles 
Eiver,  with  Watertown  and  Waltham  on  the  north,  has  an  area  of 
102  square  miles ;  making  a  total,  inclusive  of  water  surfaces,  of 
187  square  miles  for  the  two  Metropolitan  sewerage  districts,  as 
outlined  on  the  general  map  accompanying  this  report. 

The  development  of  this  area  from  the  original  district  created  by 
chapter  439  of  the  Acts  of  1889  is  briefly  summarized  in  the  fol- 
lowing table :  — 

TcU>le  showing  the  Devehpmeni  of  the  Metropolitan  Sewerage  System,  1889  to 
1901,  inclusive,  toith  the  Legislative  Acts  referring  thereto. 


CITIES  AND  TOWNS  INCLUDED  IN  AREA. 


Area  provided 

lor 
(Square  Mllea). 


Number  and  Date  of 
Aet. 


S 

"o 
p  « 

ax. 


o 


'Original  North  MetropollUn  Diatriot,  Ineluding  Ar- 
ItngtoD,  Belmont,  Boaton  (portiona  of),  Cam. 
bridge,  Obelaea,  Everett,  Maiden,  Medford,  Mel- 
roae,  BomerviUe,  Stoneham,  Wlneheater,  Wlnthrop 
and  Wobam. 


Wakefield  (Greenwood  and  Boyntonvllle), 

Lexington  (part  of), 

Wakefield  (central  village,  eto.), .       •       .       • 
Total  area  of  North  Metropolitan  Diatriot,  . 


a 
S 

0 


r  Original  Oharlea  River  Diatriot,  Inclading  Boaton 
(portiona  of),  Brookline,  Newton,  Waltham  and 
Watertown. 

Neponaet  valley  diatriet,  ineladlng  Boaton  (portiona 
of),  Dedham  (part  of),  Hyde  Park  and  Milton. 

High-level  aewer :  Boaton  (portiona  of)  and  Qaincy, 

Total  area  of  Soath  Metropolitan  Diatriot,  . 

Total  area  of  Metropolitan  Sewerage  Diatriot, 
December  31, 1901, 


71.88 


.06 
6.11 
6.  TO 


42.00 

80.67 
20.98 


84.04 


103.66 


187.19 


Chapter  439,  AeU  of  1889. 


Chapter  414,  Acta  of  1890. 
Cniapter  620,  Aota  of  1807. 
Chapter  172,  AoU  of  1900. 

Chapter  489,  AoU  of  1899. 

Chapter  40f ,  AcU*of  1896. 
Ciiapter  424,  Acta  of  1899* 
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Areas  and  Populations. 

The  areas  and  populations  of  the  cities  and  towns  comprising  the 
Metropolitan  Sewerage  District  are  set  forth  in  the  following  table, 
in  which  the  populations  are  approximated  from  the  United  States 
decennial  census  of  1900 :  — 

Table  showing  Areas  and  Estimated  Populations  within  the  Metropolitan  Sewerage 

District,  as  of  May  i,  1901, 


CITY  OR  TOWN. 

Area  (Square 
Miles). 

Estimated  Popa- 
lation. 

'Arllogtoo, 

6.20 

9,400 

Belmont, 

» 

4.6« 

4,600 

Boeton  rportiona  of), 
Oambrldge, . 

8.46 

88,000 

opolltan 

Bt. 

fl.ll 

06,600 

Obeleea, 

2.24 

86,800 

Bverett, 

8.84 

26,700 

Lezlogton,* 

6.11 

2,800 

i:'CjMudeo, 

6.07 

85,800 

^ 

Medford,     .       . 

8.86 

20,100 

Melrose, 

8.78 

18,600 

SomerrlUe,  . 

8.06 

66,600 

Stoneham,   . 

6.60 

6,800 

^ 

Wakefield,  . 
WlDobeeter, 
WiDthrop,   . 
Wobani,      • 

7.06 

6.06 

1.61 

1S.71 

0,000 

7,800 

6,900 

14.700 

fit  fld 

AAi  flftft 

1 

'Boeton  (portion*  of), 

20.02 

188,100 

1 

Brooklioe,   .... 

6.81 

21.800 

CU^ 

Dedham,*    . 

0.40 

7,100 

8l 

Hyde  Park, . 

4.67 

18,900 

^^^Milt..D,            .          .          . 

12.60 

7,100 

Newton, 

18.08 

86,800 

Qalnoy, 
waltbam,  '. 

12.66 

26,800 

0 

18.68 

24,000 

& 

.  Watertown, 

4 

4.04 

10,600 

11)^  ftR 

AAA    KilA 

Totals,  . 

1 

1       * 

)                   1 

« 

1                   1 

1 

1                    • 

. 

.      187.10 

726,800 

*  Part  of  town. 


METROPOLITAN   SEWERS. 

Sew^ers  Purchased. 

Within  the  Metropolitan  Sewerage  District  there  are  now  82.47 
miles  of  Metropolitan  sewers,  as  shown  on  the  general  map.  Of 
this  total,  8.79  miles  of  sewer  and  one  pumping  station  located  in 
the  city  of  Quincy  have  been  purchased  from  cities  and  towns  of 
the  District,  as  detailed  in  the  following  table :  — 
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CO 


'53 


i 

k 

s 

u 

a 


o 

•I* 
9 

m 


bo 


0 

s 

< 

a 
o 

a 
•-• 
0 
0 


§ 


S 

> 
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o 
o 

«> 
M 

o 


« 


S 

0 

s. 

I 
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Sewers  Constructed  and  their  Connections. 

The  remaining  73.68  miles  of  Metropolitan  sewer  have  been  con- 
structed by  Metropolitan  boards. 

The  position,  lengths  and  sizes  of  these  sewers  are  given  in  the 
following  tables,  which  also  give  the  public  and  special  connections 
made  with  the  system,  in  each  city  and  town,  under  the  authority 
of  Metropolitan  boards  :  — 


North  Metropolitan  System. 


CITY  OR 
TOWN. 


Boston:  — 
I>eer  Itland, 
But  Boston, 

Charlattown, 

Winthrop,  . 

ObelMft, 
Everett, 

Maiden, 

Mel  rose, 

Oambrldfle, 

Bomervllle, . 
Medford, 

WineliMter, 

Btoneham,  . 
Wobnrn,  . 
Arlington,  . 
Belmont,}  . 
Wakefield,} 


Size  of  Bewen. 


a 


I 


8-J 

sis 

A    9    k 

•B  O  a 


6f  V'XV  V  to  1', 


V, 


V  4"XV  y  to  1'  lO/'xy  4", 
I'lO^XyV'tolCy,    . 

vy'xv«'Moi'y',  . 

y  V'XV  V  to  1'  ICXV  8", 
4f  VXV  \n  to  l(y,     . 

V  IV'XV  Vt  to  1'  V', . 

1'  V  to  10", 
lM0''X2'4"tol'8",. 

V  6ff  to  10", 


1.867 
5.407 


8.202 
2.804 


8.787 
S.0S6 

S.081* 

o.ooot 

6.008 

8.471 
0.860 

6.408 

.010 

.088 

8.U0t 


65.80111 


% 

16 

"i 

6 


{ 


6 

4 

28 


"1 

0 

17 

10 

8 

8 

80 

1 
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Character  or  Location  of 
Connection. 


Navy  Yard,. 
AJmahonae, . 

dabhonee 

Bakery,       .       .       .       . 
Rendering  works. 
Metropolitan  Waterworks 

blow^ff. 
Metropolitan  Water  Works 

blow-off. 
Metropolitan  Water  Works 

blow-off. 
Private  houses,    . 


Private  houses,   . 

Slanghter  house, 
Olty  Hospital,     . 

Slaughter  houses  (8), 

Private  houses,    . 

Tannery,      . 
Private  house,     . 


Glue  factory. 
Private  houses,   . 


Number 

In 
Opera- 
tion. 


6 
1 


1 

1 

06 

03 

S 

1 

6 

S 

1 

1 
71 


28S 


*  Includes  .088  of  a  mile  of  sewer  purchased  from  the  olty  of  Maiden. 
t  Includes  .786  of  s  mile  of  sewer  purchased  from  the  town  of  Melrose. 
X  Includes  2.681  miles  of  sewer  purchased  from  the  town  of  Arlington. 
(  The  Metropolitan  sewer  extends  but  a  few  feet  Into  the  towns  of  Belmont  and  Wakefield. 
11  Includes  S.787  miles  of  Mystic  vsUey  sewer  In  Medford,  Winchester  and  Wobum,  running  parallel 
with  the  Metropolitan  sewer. 
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South  MeinpoUtan  System. 


CITT  OR 
TOWN. 


Six*  of  Sewen. 


Boston    (Baok 
B*y). 

Boston  (Brigh 

ton). 
Boaion     (Dor 

ehettsr). 
Boiton     (Box 

bary). 
Boston    (WMt 

Roxbnry). 
Brookllne, 

DedhMn». 

Hyde  Park, 

MUton.     . 

Newton,  . 

Qnlnoy,    . 

Waltham, 

Watertown, 


e*  6"  to  6'  6", 


6'  6"  to  M",  .        .       . 

ffx4'to2'rxa'r,  . 

r  •"XT'.  2*0",      . 
9'  S'XIO'  2"  to  12",      . 
ft'*",    .        .       .       . 
4'X4'  r  to  8'  9-X8'  10", 

icy  T^xii'  7"  to  4'x4'  r, 
u'xia*  to  8",     . 

4'rx4'»"tol'8".      . 
11'  8''X12'  fl"  to  1I'X12', 

a'd-x*',     . 

4'  2"X4'  9"  to  12", 


3 


ti^ 


o 
a 


£ 


Si 


l.AOO* 


8.7141 
2.870t 

.676 
8.014 

.127 
2.860 
4.882 
1.180 
2.227 
1.878 

.001 

.7609 


27.077 


8 

10 
6 

S 

1 

10 
8 
6 

1 
6 


68 


Btboial  OomnonoirB. 


Charaetor  or  Looatlon  of 
Oonneetion. 


Number 

In 

Opera* 

uoo. 


PrlTate  bonae, 

Admlniatratlon  bnlldinf, 
Boston  Park  Department, . 


Abattoir,, 


Parental  school. 


Prlyate  honses. 


*       . 


Faetory, 


1 
1 
8 


11 


*  Inelndes  .866  of  a  mile  of  sewer  parohased  from  the  city  of  Boston. 

t  Inclades  .020  of  a  mile  of  sewer  pnrehased  from  the  town  of  Watertown. 

X  Includes  1.24  miles  of  sewer  purchased  from  the  dty  of  Boston. 

(  Includes  .025  of  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 

Cost  of  Construction. 

The  cost  of  the  82.47  miles  of  Metropolitan  sewers  enumerated 
above,  includiDg  five  pumping  stations,  siphons  and  appertaining 
structures,  may  be  summarized  as  follows  :  * — 


North  Metropolitan  System, 
South  Metropolitan  System, 


15,565,707  81 
8,430,229  01 

t8,995,9S6  82 


Construction  and  Additions  since  September  30,  1900. 

The  report  of  September  29,  1900,  indicated  that  71.9  miles  of 
Metropolitan  sewers  had  been  constructed  at  that  date.  There  has 
consequently  been  added,  during  the  fifteen  months  under  review,  a 
length  of  10.57  miles.     This  includes  3.04  miles  in  the  Wakefield 


*  For  deUUed  at^i^        .  ^f  ooftt,  m«  repon  ot  Bo»rd,  p.  68. 
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extension,  authorized  by  chapter  172  of  the  Acts  of  1900,  and  1.58 
miles  in  additional  outlets  for  the  cities  of  Chelsea  and  Everett,  by 
chapter  184  of  the  same  year,  all  in  the  North  Metropolitan  District. 

In  the  South  Metropolitan  District,  chapter  204  of  the  Acts  of 
1901  authorized  an  extension  of  1.27  miles,  to  provide  additional 
sewerage  facilities  for  the  city  of  Newton  and  the  town  of  Brookline 
in  the  Neponset  valley  system.  Of  this  length  0.4  mile  have  been 
constructed  to  date.  On  April  1,  1901,  the  pumping  station  of  the 
Quincy  sewerage  system  was  purchased  from  that  city  by  your 
Board,  under  the  provisions  of  the  high-level  sewer  act,  and  has 
since  that  date  been  operated  as  part  of  the  South  Metropolitan 
System. 

The  remaining  length  of  Metropolitan  sewers  added  during  the 
year  consists  of  5.55  miles  of  new  high-level  sewer  in  the  South 
Metropolitan  District,  authorized  by  chapter  424  of  the  Acts  of 
1899,  and  referred  to  in  detail  later  in  this  report. 

The  following  table  gives  details  of  areas,  populations,  local  sewer 
mileage  and  other  data  for  the  whole  Metropolitan  Sewerage  Sys- 
tem :  — 

North  Metropolitan  System, 


Area 
(Sqnare 
Mllea). 

Eatimated 

Toul 
Population. 

MUeaof 

Local  Sewer 

connected. 

Estimated 

Popalation 

oontrlbnllng 

Sewage. 

Ratio  of 

Contrlbnting 

Population 

to  Total 
Popnlation 
(Per  Cent.). 

COHinECTIONS  MADS 

WITH  METBO- 

POLITAK  SBWBBS. 

Pablio. 

Special. 

84.64 

444,900 

486.81 

324,833 

72.0 

187 

288 

South  Metropolitan  System, 


103.56 


280,M)0 


344.24 


110,121 


80.3 


68 


11 


Entire  Metropolitan  District, 


187.19 


726,400 


880.06 


434,464 


69.9 


240 


294 


Contrasting  these  figures  with  corresponding  data  for  September 
29,  1900,  there  is  an  estimated  increase  in  population  of  27,400 
during  the  fifteen  months  under  review.  Of  the  estimated  gross 
population  of  725,300  on  May  1,  1901,  434,454,  representing  59.9 
per  cent.,  were  on  that  date  contributing  sewage  to  the  Metropolitan 
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sewers,  through  a  total  length  of  830.05  miles  of  local  sewers  owned 
by  the  individual  municipalities.  These  sewers  are  connected  with 
the  Metropolitan  System  by  240  public  and  294  special  connections. 
Further  examination  of  the  figures  for  this  period  of  fifteen 
months  indicates  that  the  population  contributing  sewage  has  prob- 
ably increased  by  27,720 ;  that  an  addition  of  62.54  miles  of  local 
sewers  has  been  made  to  the  lengths  previously  connected,  and 
that  8  public  and  34  special  connections  have  been  added. 

Pumping  Stations  and  Pumpage. 

The  following  table  shows  the  average  daily  volume  of  sewage 
lifted  at  each  of  the  five  Metropolitan  pumping  stations  during  the 
fifteen  months'  period,  as  compared  with  the  corresponding  volumes 
for  the  previous  year :  — 


PUMPINO  station. 


Ayibags  Daily  Puxpaos. 


Tear  ending 
Sept.  80, 1900. 


Oet.  1, 1000, 

to 
Dee.  81, 1901. 


Increase  daring 
Period. 


Deer  laland, 
Eaet  Boston, 
Oharleetown,     . 
Alewlfe  Brook, 
Qnlnoy, 


Oallone. 
44,000,000 

42,400,000 

87,600,000 

8,648,000 


Gallons. 
62,000,000 

49,200,000 

80,700,000 

8,780,000 

2,014,000 


Gallons. 
7,400,000 

6,800,000 

8,200,000 

287,000 


Per  Cent. 
16.00 

16.04 

11.64 

6.69 


High-level  Sewer. 

Surveys  and  general  studies  in  connection  with  the  high-level 
sewer  have  been  continued  during  the  period  under  review.  Of 
the  final  location  along  the  whole  length,  something  over  16  miles, 
from  the  connection  with  the  existing  Charles  River  system  at  the 
intersection  of  Ruggles  and  Vancouver  streets,  near  the  Fenway, 
in  the  Back  Bay  district  of  the  city  of  Boston,  to  the  outlet  in  the 
harbor,  within  the  limits  of  the  town  of  Hull,  about  1  mile  north 
of  Nut  Island,  has  been  completed.  For  convenience,  this  length 
has  been  divided  into  36  contract  sections.  Of  these,  4  have  been 
completed  and  23  are  now  in  process  of  construction ;  contracts  for 
the  remaining  9  sections,  representing  2.7  miles,  are  yet  to  be 
entered  into.  The  engineering  studies  for  these  sections  are  in 
condition  for  the  letting  of  contracts  during  the  coming  season. 
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CONSTRUCTION  ON  THE  NORTH  METROPOLITAN  SYS- 
TEM (October  1,  1900,  to  December  31,  1901). 

*  Additions  TO  Pumping  Plant,  Ale  wife  Brook  Station. 

Chapter  424  of  the  Acts  of  1898  provided  for  additional  engines 
and  pumps  at  the  stations  of  the  North  Metropolitan  System.  At 
Deer  Island,  East  Boston  and  Charlestown  the  plants  were  installed 
and  accepted  prior  to  the  date  of  the  last  engineering  report.  At 
the  Alewife  Brook  station  the  George  F.  Blake  Manufacturing 
Company,  contractors  for  this  work,  have  made  various  modifica- 
tions in  the  plant,  with  the  result  of  increasing  its  efficiency,  but 
the  full  duty  guaranteed  has  not  yet  been  attained. 

Sewer  Construction  in  Chelsea  and  Everett,  and  Extension 

TO  Wakefield. 

The  sewer  construction  on  the  North  Metropolitan  System  con- 
sists of  additional  outlets  for  areas  in  Chelsea  and  Everett  and  the 
extension  to  Wakefield,  respectively  authorized  by  chapters  184 
and  172  of  the  Acts  of  1900.  The  total  appropriation  made  by 
these  acts  was  $265,000. 

The  total  length  of  4.6  miles  included  in  this  work  was  divided, 
for  convenience,  into  5  contract  sections.  The  whole  of  these  have 
been  completed.  Details  of  the  work  are  given  in  a  condensed 
form  in  the  following  table,  and  at  greater  length  in  the  succeeding 
description :  — 
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Additional  Outlets,  in  Chelsea  and  Everett. 

Section  56y  Chelsea, 

LocaHon. ^Trom  near  the  janctfon  of  Eastern  ATonoe  and  Willoaghbjr  Street,  extending 
northerly  through  Eastern  Avenue  and  Cabot  Street  to  near  the  westerly  line  of 
Clark  Ayenoe. 

Division  Bngineer  in  Charge.  —  Frank  I.  Capen. 

Oomiractor.  —  H.  A.  Hansoom  &  Co.  of  Boston. 


Length 

(Feet). 


Size. 


Average  Cat 

(Feet). 


MaxImmD  Cut 

(Feet). 


2,645 
842 


2,887 


42-lDch  oireular, 
88-iDch  oireular, 


18.70 
19.50 


24.8 
2S.3 


ToUlooet $42,016.86 

Excavation  was  begun  September  25,  1900.  The  average  rate  of 
progress  was  72  feet  per  week,  with  a  maximum  of  181  feet.  The 
work  was  completed  July  1,  1901.  The  work  was  generally  in 
open  trench.  A  length  of  90  feet,  under  Broadway,  was  in  tunnel. 
About  1,800  feet  at  the  lower  end,  built  on  a  pile  foundation;  was 
in  fine  silt,  overlaid  with  from  4  to  6  feet  of  fibrous  peat  below 
filling  and  road  surfacing.  Only  a  small  amount  of  water  was  found 
in  the  trenches.  The  excavation  in  the  remainder  of  the  section 
was  in  clay  and  hard-pan. 

This  contract  section  was  connected  with  the  existing  Metropolitan 

sewer  by  75  feet  of  sewer  carried  under  the  existing  city  sewer  in 

Willoughby  Street.     Two  parallel  lengths  of  20-inch  cast-iron  pipe 

were  used  for  the  sewer  crossing.     The  whole  length  is  on  a  pile 

foundation,  and  was  constructed  by  day  labor,  at  a  total  cost  of 

$3,652.69. 

Section  57j  Chelsea. 

Location.^ From  near  the  westerly  line  of  Clark  Avenne,  westerly  through  private  land  and 
the  Metropolitan  Park  Reservation  to  Garfleld  Avenue;  thenoe  through  Bell 
street  and  Springvale  Avenue  to  the  boundary  line  between  Chelsea  and  Everett. 

Division  Engineer  in  Charge.  —  Frank  I.  Capen. 

Contractor.  —  H.  A.  Hanscom  &  Co.  of  Boston. 


Length 

(Feet) . 


Size. 


Average  Cat 
(Feet). 


Mazlmom  Cat 
(Feet). 


1,858 

851 

8,122 


5,428 


33-loeb  circular, 
SO-lnoh  oireular, 
22.inoh  by  28.loeh  Gothic, 


8.00 

7.00 

11.75 


8.00 

7.00 

28.20 


Totelooet $28,887.85 


work  was  completed  September  7,  l&Ol,  The  excavation  was 
wholly  JD  open  trench,  and  for  a  length  of  2,900  feet  from  Clark 
Avenue,  passing  through  the  marshes  near  Mill  Creek,  was  in  hard 
blue  clay,  overlaid  with  from  2  to  4  feet  of  peat.  The  remainder 
of  the  section  was  in  hard-pan,  sand  and  gravel.  But  little  water 
was  found  in  the  trenches,  except  for  about  200  feet  adjoining  the 
Everett  line,  where  the  flow  irom  springs  required  the  use  of  a 
pulsometer  pump. 

Extension  to  Wakefield. 
Section  58,  Maiden  and  Melrose. 

Lo«a(ian.~-From  jaactkm  wlUi  exljtlDg  Hetropolitan  *aiT«r  la  prifkU  land,  oou  Ban«R's 
Pond,  in  Maiden,  DOrthsilr  throagh  prtrBls  land,  IJDden  ATenoe,  Clinton  Street 
and  land  of  Chs  Boston  &  Maine  Rallrowl  lo  near  tlie  ■oDtherlr  tide  of  Goodrear 
ATenns,  in  Melron. 

Dimnon  Bnginetrin  Charge.  —  Frank  T.  Capen. 

-  Bruno,  Salomom  &  PetUtl  ot  Boston. 


^JS: 

ATingaCal 

(F«l). 

.„,„„o. 

1«.» 

3S0 

i.m        u-iDchbru-iDBiiovii 

B.O 

».SM 

Excavation  was  begun  on  December  11,  1900.  The  entire  section 
was  completed  on  November  2,  1901.  The  average  rate  of  progress 
of  excavation  was  120  feet  per  week,  with  a  maximum  of  287  feet. 

A  bell-mouth  structure  was  built  at  Linden  Avenue,  near  station 
2+00,  to  provide  for  a  southerly  extension  of  the  sewer  at  a  future 
date. 

The  48-inch  sewer  was  carried  over  the  existing  Metropolitan 
sewer,  near  Oak  Grove  station,  by  24  feet  of  48-inch  cast-iron  pipe. 
Above  this  crossing  the  sewer  is  54  inches  by  58  inches  in  diameter. 
At  the  crossing  of  Spot  Pond  Brook,  near  Fells  station,  42-inch 
cast-iron  pipes  are  used. 
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This  contract  section  was  connected  with  the  existing  Metropoli- 
tan sewer  by  15  feet  of  sewer,  consisting  of  bell-mouth  structure  and 
entrance  man-hole,  near  Barrett's  Pond.  This  work  was  constructed 
by  day  labor,  at  a  total  cost  of  $910.10. 

Section  59^  Melrose. 

Loeatum.  —  From  near  the  southerly  side  of  Ooodyeu  A?enne,  northerly  throngh  location  of 
Boston  &  Maine  Railroad  to  Foster  Street;  thenoe  through  private  land  to  t 
point  in  Essex  Street,  about  170  ftet  west  of  Willow  Street 

Division  Engineer  in  Charge, ^Fnmk  I.  Capen. 

C<mtraetor.  —  Charles  O.  Belden  &  Co.  of  Syracuse,  N.  Y. 


Length 
(Feet). 

Size. 

Average  Out 
(Feet). 

Ifazlmimi  Cot 
(Feet). 

S,20O 
1.77» 

64.1neh  by  68-inoh  oval, 1           11.9 

1 

86.ineh  olrcnler, >           15.9 

16.5 
18.0 

4,d79 

.....                                 A                               ...                                             . 

• 

Totelcwt, $88,761.92 

Excavation  was  begun  on  December  3,  1900,  and  the  contract 
work  was  completed  on  October  16,  1901.  The  average  progress 
of  earth  excavation  was  112  feet  per  week,  with  a  maximum  of  315 
feet. 

The  excavation  was  generally  in  fine  sand,  with  occasional  lengths 
of  gravel  and  clay  and  a  small  amount  of  rock. 

Surplus  material  from  the  trench  was  used  by  the  Boston  &  Maine 
Railroad  for  grading  along  its  right  of  way. 

Near  Wyoming  station  the  sewer  passes  under  the  existing  Met- 
ropolitan sewer  and  the  Ell  Pond  Brook  culvert,  and  is  also  close  to 
the  foundations  of  a  business  block.  A  length  of  200  feet  was 
omitted  in  the  contract  section  at  this  point,  and  this  portion  of  the 
work  was  completed  later  by  day  labor,  at  a  total  cost  of  $7,261.90. 
It  consists  principally  of  brick  sewer,  with  connection  chambers  at 
the  junction  with  the  original  Metropolitan  sewer.  Twenty-four 
feet  of  54-inch  cast-iron  pipe,  reinforced  with  concrete,  were  used 
in  passing  the  Ell  Pond  Brook  culvert. 
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Section  60^  Melrose. 

Location.  —  From  a  point  in  Essex  Street,  aboat  170  feet  west  of  Willow  Street,  northerlj 
through  Essex,  TremcMit  and  Franklin  streets,  Winthrop  Place  and  location  of 
Boston  ft  Maine  Railroad  to  the  Wakefield  line. 

Divinon  Engineer  in  Charge.  —  Frank  I.  Capen. 

Contractor.  —  The  Old  Colony  Construction  Company,  succeeded  by  the  Metropolitan  Con- 
tracting Company,  both  of  Boston. 


Length 
(Feet). 

Sise. 

Aveimge  Oat 

(Feet). 

Maztmam  Cut 
(Feet).. 

2,781 
2,914 

Sd-lneh  eiroalar 

80.lDoh  olreular, 

15.0 
14.5 

22.0 
19.5 

5,806 

ToUI  owt. 


$eS,784i» 


Of  the  total  length,  1,425  feet  of  36-inch  and  2,914  feet  of  30-inch 
sewer  were  built  by  the  Metropolitan  Contracting  Company. 

Excavation  was  begun  by  the  Old  Colony  Construction  Company 
on  November  28,  1900,  and  continued  until  May  18,  1901,  when 
the  contract  was  abandoned,  leaving  considerable  ti'ench  ready  for 
the  structures.  The  masonry  work  in  these  lengths  of  trench  was 
built  by  day  labor,  under  the  direct  supervision  of  the  Engineer. 
Including  these  lengths,  the  work  accomplished  under  the  original 
contract  amounted  to  1,356  feet  of  36-inch  sewer.  Bids  were  ob- 
tained for  constructing  the  remainder  of  the  section,  and  June  29, 
1901,  a  contract  for  this  work  was  entered  into  by  the  Metropolitan 
Contracting  Company.  Work  was  commenced  on  July  8  and  ad- 
vanced rapidly  until  its  completion  on  December  3,  1901. 

The  average  rate  of  progress  under  the  original  contract  was  54 
feet  per  week,  for  two  openings ;  the  average  under  the  second  con- 
tract was  206  feet  per  week,  with  three  openings. 

Much  of  the  excavation  was  in  sand  and  gravel,  yielding  consid- 
erable quantities  of  water  and  requiring  heavy  sheeting  in  the 
trenches.  The  maximum  rate  of  pumpage  was  1,000,000  gallons 
per  twenty-four  hours.  For  a  length  of  700  feet,  in  Tremont  Street, 
passing  the  end  of  Ell  Pond,  the  sewer  was  built  on  a  pile  founda- 
tion ;  in  two  lengths  of  300  and  350  feet,  respectively,  the  bottom 
of  the  trench  was  in  rock. 

The  day  work  included  the  refilling  of  240  feet  of  sewer  trench 
abandoned  by  the  Old  Colony  Construction  Company,  the  comple- 
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tion  and  refilling  of  150  feet  of  partly  excavated  trench,  the  building 
of  170  feet  of  brick  sewer,  and  the  subsequent  resurfiekcing  of  streets. 
The  total  cost  of  work  done  by  day  labor  was  $4,276.71. 

This  section  terminates  at  the  Wakefield  line,  and  provides  for 
the  connection  at  that  point  of  the  system  of  sewers  now  being  con- 
structed by  that  town. 


CONSTRUCTION  ON   THE  SOUTH  METROPOLITAN  SYS- 
TEM (October  1,  1900,  to  December  31,  1901). 

This  construction  consists  of  the  Neponset  valley  sewer  exten- 
sion, authorized  by  chapter  254  of  the  Acts  of  1901,  and  of  the 
high-level  sewer  by  chapter  424  of  the  Acts  of  1899,  which  has 
been  under  construction  since  November  of  that  year. 

Neponset  Valley  Sewer,  West  Roxbury  and  Ne^vton. 

Section  30. 

Vivinon  Engineer  in  Charge,  —  C.  Barton  Pratt. 
Contractor.  —  Thomas  J.  Kelley,  Brookllne,  Mass. 

This  contract  embraces  the  construction  of  brick  and  pipe  sewers 
extending  from  the  existing  Neponset  Valley  sewer,  in  St.  Joseph's 
Cemetery,  West  Roxbury,  through  the  cemetery  and  other  private 
lands  in  West  Roxbury  and  Newton,  to  the  Brookline  town  line, 
midway  between  Newton  and  La  Grange  streets,  —  a  total  distance 
of  6,718  feet.  Of  this  length,  2,366  feet  is  to  be  24.inch  brick 
sewer,  and  the  remainder  18-inch  and  15-inch  pipe  sewers.  The 
route  follows  generally  the  brook  valleys,  and  the  excavation  is  in 
sand,  gravel  and  sandy  clay,  with  an  average  depth  of  9  feet.  A 
small  amount  of  rock  has  been  found  in  the  excavation.  During 
winter  storms  the  trenches  through  the  valleys  have  been  flooded 
and  the  work  has  been  delayed  by  this  cause.  About  1,800  feet  of 
sewer  has  been  constructed  to  date. 

QuiNCY  Pumping  Station. 

On  April  1,  1901,  the  sewage  pumping  station  of  the  city  of 
Quincy  was  purchased  by  the  Commonwealth,  as  contemplated  by 
the  high-level  sewer  act.  The  pumping  station  and  plant  consist 
of  a  one-story  brick  building,  85  by  45  feet,  with  a  heavy  slated 
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roof,  erected  in  1897-98 ;  two  Deane  pumps,  with  boilers  and  all 
other  necessary  appurtenances,  having  a  capacity  of  3,000,000  and 
5,000,000  gallons  per  day,  respectively ;  and  about  2%  acres  of 
land,  —  the  whole  located  near  the  northerly  limit  of  the  city  park 
known  as  Merrymount  Park.  The  purchase  includes  a  24-inch  cast- 
iron  force  main  from  the  pumping  station  to  its  junction  with  the 
outfall  sewer  of  the  Boston  main  drainage  system,  at  Squantum,  a 
distance  of  about  3.4  miles,  together  with  all  rights  and  easements 
in  relation  thereto  acquired  by  the  city  of  Quincy.  The  price  paid 
for  the  works  was  $97,984.46. 

The  pumping  plant  has  been  operated  by  this  department,  as  part 
of  the  South  Metropolitan  Sewerage  System,  since  April  1,  1901. 
The  sewage  is  still  pumped  into  the  Boston  main  drainage  system, 
at  Squantum,  but  on  the  completion  of  the  high-level  sewer  it  will 
be  pumped  into  that  structure,  in  Greenleaf  Street,  through  a  new 
force  main,  when  the  connection  with  the  Boston  works  will  be 
abandoned. 

High-level  Sewer  Construction. 

Route  of  High-level  Sewer, 

Prior  to  September  29,  1900,  construction  on  the  high-level  sewer 
had  been  confined  to  that  portion,  about  6^/^  miles  in  length,  located 
north  of  the  Neponset  River.  The  route  of  the  sewer,  extending 
from  the  proposed  pumping  station  in  Ward  Street,  Roxbury,  to  the 
Neponset  River,  was  fully  described  in  the  twelfth  annual  report  of 
the  Metropolitan  Sewerage  Commissioners.  The  sewer  will  be  car- 
ried under  the  Neponset  River  by  three  parallel  lines  of  60-inch 
cast-iron  pipe,  connected  on  each  bank  with  the  ordinary  sewer 
structures  by  masonry  pipe  chambers,  arranged  for  controlling  or 
diverting  the  flow  through  the  individual  pipe  lines. 

South  of  the  Neponset  River,  the  sewer,  10  feet  7  inches  by  11 
feet  7  inches  in  diameter,  wilVpass  through  private  land  and  across 
Brush  Hill  Road  and  Blue  Hill  Avenue  to  Brook  Road,  in  Milton. 
It  will  follow  Brook  Road,  partly  in  open  cut  and  partly  in  tunnel, 
to  and  under  Pine  Tree  Brook.  From  this  point,  across  Central 
Avenue  to  Adams  Street,  in  Milton,  a  distance  of  about  11,400  feet, 
the  route  will  be  along  the  lines  of  a  boulevard  extension  as  laid  out 
by  the  town  of  Milton.  The  sewer  will  follow  Adams  Street  in 
open  cut,  crossing  the  New  York,  New  Haven  &  Hartford  Railroad 
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(Granite  Branch),  to  near  Church  Street,  where  its  size  will  be  in- 
creased to  11  feet  by  12  feet.  From  this  point  it  will  pass  in  rock 
and  earth  tunnel  along  Adams  Street  and  across  the  Quincy  line  to 
Eaton's  Pond,  on  Furnace  Brook,  where  the  vertical  diameter  will 
be  increased  to  12  feet  3  inches.  It  will  continue,  in  a  northeastr 
erly  direction,  along  the  location  of  the  proposed  Metropolitan 
Furnace  Brook  Parkway  and  through  private  lands  on  the  southerly 
side  of  Furnace  Brook,  to  Adams  Street,  in  Quincy.  It  will  extend 
thence,  generally  in  an  easterly  direction,  through  Adams  Street, 
Upland  Road  and  private  lands,  partly  in  tunnel,  to  Hancock 
Street,  where  its  dimensions  will  be  increased  to  11  feet  3  inches 
by  12  feet  6  inches.  It  will  continue  through  Greenleaf  Street 
and  in  private  lands  near  Mount .  WoUaston  Cemetery  to  Sea 
Street,  which  it  will  traverse  for  about  2,000  feet  before  entering 
Quincy  marsh.  Its  course  will  then  lie  in  the  marsh  for  a  distance 
of  about  9,400  feet,  nearly  all  in  embankment,  to  the  junction  of 
Sea  and  Darrow  streets,  in  Quincy.  From  this  point  the  line  fol- 
lows Sea  and  Ratchford  streets  and  private  lands  to  the  shore  of 
Quincy  Bay.  The  sewer  will  be  carried,  in  a  short  embankment, 
across  an  angle  of  the  bay  and  through  private  lands  to  a  tunnel  in 
Island  Avenue,  Hough's  Neck,  passing  under  Quincy  Great  Hill, 
emerging  at  the  upper  end  of  an  embankment  which  will  connect 
Nut  Island  with  the  mainland.  On  Nut  Island  there  will  be  special 
structures  for  intercepting  sand  and  floating  matter  before  the  sew- 
age enters  the  sea  outfalls.  The  latter  will  consist  of  60-inch  cast- 
iron  pipes,  laid  in  dredged  trenches  in  the  harbor  bed,  and  carried 
to  points  about  a  mile  beyond  low-water  line  of  Nut  Island. 

It  is  proposed  to  lay  two  such  lines  in  the  early  future,  and  to 
make  provision  for  connecting  additional  lines,  as  required. 

For  purposes  of  construction  the  high-level  sewer  has  been  divided 
into  36  contract  sections,  of  which  14  are  north  of  and  22  south  of 
the  Neponset  River.  Particulars  of  these  sections  are  condensed  in 
the  following  table :  — 
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This  table  indicates  that,  out  of  a  total  length  of  16.81  miles  of 
high-level  sewer,  14.08  miles  have  been  contracted  for.  Of  this 
length,  7.24  miles  are  excavated  to  grade  in  trench  or  tunnel,  leav- 
ing 6.84  miles  at  a  less  advanced  stage  of  construction  and  2.73 
miles  yet  to  be  advertised.  The  total  value  of  work  already  under 
contract  is  $2,782,241,  of  which  work  valued  at  $1,393,420,  repre- 
senting 50  per  cent.,  has  been  constructed  to  date. 

The  table  shows  further  that  12.65  miles  of  the  total  length  of 
high-level  sewer  are  designed  to  be  constructed  in  open  trench,  the 
remaining  4.16  miles  being  in  tunnel.  The  latter  portion  of  the 
work  is  estimated  as  consisting  of  1.41  miles  of  earth  tunnel  and 
2.75  miles  of  rock  tunnel. 

During  the  period  covered' by  the  present  report  approximately 
75,000  cubic  yards  of  rock  have  been  excavated  in  tunnel  and  in 
open  cut.  About  90  tons  of  dynamite  or  other  explosives  have  been 
used. 

Type  of  High-level  Sewer. 

With  the  exception  of  Section  73,  in  which  constructional  reasons 
dictated  a  circular  cross-section,  the  high-level  sewer  is  of  the  horse- 
shoe type,  in  which  the  horizontal  diameter  closely  approximates 
nine-tenths  of  the  vertical.  The  arch  is  slightly  pointed.  The  usual 
construction  consists  of  concrete  invert  and  side  walls,  lined  with 
brickwork  in  cement.  Where  the  work  is  under  any  considerable 
head  of  ground  water,  two  rings  of  brickwork,  aggregating  8  inches 
in  thickness,  are  used  in  the  invert  and  side  walls.  In  dry  ground 
a  single  ring  of  brickwork  is  used.  The  inner  ring  is  in  all  cases 
built  in  Portland  cement  mortar.  The  brick  arch  is  usually  12  inches 
thick,  and  is  generally  built  in  Kosendale  natural  cement  mortar. 
In  the  6  feet  6  inches  by  7  feet  sewer  above  the  bell-mouth  structure 
at  Perkins  Street  (sections  74  and  75)  the  brickwork  of  the  arch  is 
8  inches  thick.  ^  In  favorable  ground  Rosendale  cement  is  used  for 
concrete  for  the  outer  brickwork  ring  of  the  invert  and  for  the  arch ; 
but  Portland  cement  is  substituted,  both  for  brickwork  and  concrete, 
to  meet  such  conditions  as  the  presence  of  water  in  the  bottom  or 
sides  of  the  trench,  for  construction  in  embankment,  etc. 

The  following  brief  description  refers  only  to  sections  wholly  or 
partly  constructed,  or  upon  which  liabilities  have  been  incurred. 
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Section  43 ^  Quincy  and  Hull. 

This  comprises  the  60-inch  cast-iron  outfalls  extending  from  near 
the  shore  of  Nut  Island  to  points  1  mile  beyond  low-water  line. 
The  pipes  will  be  laid  in  a  trench  dredged  in  the  bed  of  the  harbor. 
Two  lines,  respectively  5,555  and  5,833  feet  long,  are  contemplated 
at  present.  A  contract  has  been  entered  into  with  the  United 
States  Cast-iron  Pipe  and  Foundry  Company  for  2,920  tons  of 
60-inch  straight  pipe  and  70  tons  of  60-inch  specials  required  for  the 
longer  line.  These  are  to  be  delivered  on  Barker's  Wharf,  Quincy 
Point,  between  April  1  and  November  1,  1902,  so  as  to  be  available 
for  placing  in  the  harbor  during  the  coming  season. 

Section  47y  Quincy, 

Division  Engineer  in  Charge.  —  Francis  L.  Sellew. 
Contractor.  ^Chtales  O.  Belden  &  Co.,  Syracoie,  N.  T. 

The  sewer  is  11  feet  3  inches  by  12  feet  6  inches  in  diameter  and 
3,162  feet  in  length.  It  extends  from  Prospect  Avenue,  through 
private  land,  Ratchford  and  Sea  streets  to  the  intersection  of  the 
latter  with  Darrow  Street.  The  excavation,  in  dry  sand  and  gravel, 
has  an  average  depth  of  about  20  feet.  For  a  length  of  about  300 
feet  near  Winthrop  Street  the  construction  is  partly  in  embankment. 
At  the  upper  end  of  the  section,  near  Darrow  Street,  the  grade  of 
Sea  Street  is  to  be  raised  about  4  feet,  to  afford  a  sufficient  depth  of 
cover  over  the  sewer  arch. 

Excavation  was  commenced  on  Sea  Street,  near  Manet  Avenue, 
on  October  31,  1901.  To  avoid  interference  with  summer  travel 
to  Hough's  Neck,  the  construction  on  Sea  Street,  east  of  Manet 
Avenue,  is  being  carried  on  during  the  winter  months.  About  300 
feet  of  sewer  have  been  completed  to  date. 

Culverts  and  Embankments^  Sections  48-49^  Quincy. 

Division  Engineer  in  Charge.  —  Francis  L.  Sellew. 
Contractor.  —  Charles  O.  Belden  &  Co.,  Syracuse,  N.  T. 

Sections  48  and  49  have  a  total  length  of  9,375  feet,  extending 
from  the  intersection  of  Sea  and  Darrow  streets  through  private 
and  marsh  lands,  in  a  westerly  direction,  generally  parallel  to  Sea 
Street,  to  a  point  on  the  upland  about  35  feet  southeasterly  from 
Sea  Street,  near  the  Adatns  homestead.     For  a  length  of  8,200  feet 
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the  elevation  of  the  ground  is  such  as  to  involve  the  construction  of 
the  sewer  in  embankment.  The  top  of  the  finished  embankments 
will  be  3  feet  above  the  outside  of  the  sewer  ar<Jh  and  19  feet  above 
marsh  level ;  it  will  be  25  feet  in  width,  and  slopes  of  2  horizontal 
to  1  vertical  will  give  a  bottom  width  of  100  feet.  Where  exposed 
to  wash  from  floods  or  tide,  the  slopes  wiU  be  protected  by  stone 
riprap  up  to  an  elevation  of  18  feet  above,  mean  low  water.  Above 
this  elevation  the  slopes  will  be  dressed  with  loam  or  vegetable 
mould  from  the  marsh  excavations. 

This  contract  includes  the  construction  of  embankments,  to  sub- 
grade,  for  the  whole  length  of  Section  48,  or  5,881  feet,  and  for 
about  1,200  feet  of  Section  49.  The  remaining  length  of  embank- 
ment on  Section  49,  about  1,000  feet,  is  included  in  other  contracts. 

Important  areas  of  marsh  and  other  lands  will  be  enclosed  between 
the  embankment  and  Sea  Street,  thus  impounding  drainage  water 
otherwise  flowing  to  the  sea  across  the  sewer  location.  To  provide 
outlets  for  this  water,  masonry  culverts  are  built  through  the  em- 
bankments under  the  location  of  the  sewer  structure.  These  will 
have  cut-stone  faces  and  coursed  ashlar  inlets  and  outlets.  Culverts 
on  Section  48  are  included  in  this  contract,  as  detailed  in  the  fol- 
lowing table :  — 

Culverts,  Section  48. 


LOCATION. 

Oros84eotlon. 

Length 
(Feet). 

Length 
over  All 

(Feet). 

Details  of  Construction. 

Near  Malvern  Road,  BU- 
tlon9  +  70. 

Near    NewtOD    Street, 
Station  17  +  95. 

Rook  Island  Road,  SU- 
Uon37+65. 

4'  V  circular, 

4'  0"  circular, 

9'   8"  X  4'  6" 
(double). 

77 

79 

100 

94 

97 

110 

Concrete,   with    brick   lining;   2    12.foot 
lengths  of  cast-iron  pipe  immediately 
under  sewer  structure. 

Concrete,  with  brick  lining;  12.inch  steel 
channel  stiffeners  over  arches,  anchored 
by  l)^-lncb  steel  tie-rods;  on  pile  foun- 
dation. 

About  70  per  cent,  of  the  work  on  these  culverts  is  completed  to 
date. 

The  embankments  on  Section  48  will  cut  off  travel  to  farm  areas 
formerly  reached  by  Rock  Island  Road,  now  built  at  about  marsh 
level.  This  road  will  be  diverted  over  the  top  of  the  embankment 
by  sloped  approaches.  One  of  the  approaches  will  pass  over  a 
diverted  tidal  creek  by  means  of  a  pile  bridge,  already  completed. 

The  sand  and  gravel  filling  for  the  embankments  is  being  obtained 
from  an  area  of  14  acres  of  upland,  southeast  of  the  intersection  of 
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Palmer  and  Sea  streets,  purchased  for  this  purpose  by  the  Common- 
wealth. The  marsh  land  upon  which  the  embankments  are  filled  is 
underlaid  by  strata  of  mud  and  peat  to  a  maximum  depth  of  28 
feet.  The  present  contract,  involving  180,000  cubic  yards  of  filling, 
provides  for  the  construction  of  embankments  to  sub-grade,  about 
12  feet  above  the  level  of  the  marsh  and  7  feet  below  the  proposed 
finished  grade.  This  upper  7  feet  of  embankment  fill  will  be  formed 
of  material  displaced  by  the  masonry  structure  of  the  sewer  to  be 
constructed  within  the  embankment  at  a  later  date,  after  the  filling 
has  ceased  settling  into  the  marsh,  and  the  embankment  has  reached 
a  condition  of  equilibrium. 

Embankment  filling  was  begun  June  20,  1901 ;  60,000  cubic 
yards  of  filling,  equal  to  one-third  of  the  contract  volume,  have  been 
deposited  to  date.  The  average  rate  of  filling  has  been  400  cubic 
yards,  and  the  maximum  800  cubic  yards,  per  day.  Observations 
of  the  settlement  of  embankments  already  filled  to  sub-grade  indicate 
a  maximum  vertical  settlement  slightly  exceeding  4  feet.  This 
implies  that  the  settling  of  the  embankment  into  the  marsh  has  dis- 
placed about  30  per  cent,  of  the  cross-sectional  area  of  mud  under- 
lying the  actual  location. 

Section  49y  Quincy, 

Diviaum  Bngmetr  in  CAar^tf.  —  Prands  L.  SeUew. 
Contractor,  —  Ch&rlefl  O.  Belden  &  Co.,  SyracoM,  N.  T. 

The  complete  section  will  extend  from  a  point  in  the  upland,  ad- 

«  

jacent  to  Quincy  marsh,  southeast  of  Palmer  Street,  westerly  across 
Palmer  Street  and  through  the  marsh,  in  a  course  generally  paraUel 
to  Sea  Street,  to  a  point  on  the  upland  about  35  feet  southeasterly 
from  Sea  Street,  near  the  Adams  homestead,  a  distance  of  3,494 
feet.  For  about  one-third  of  this  length  the  sewer  will  be  con- 
structed, at  a  later  period,  in  filled  embankments,  as  described  under 
the  preceding  contract.  The  work  of  forming  the  embankments  on 
1,200  feet  of  this  length  forms  part  of  that  contract.  The  present 
contract  for  sewer  construction  applies  to  three  lengths  of  11  feet 
3  inches  by  12  feet  6  inches  sewer,  aggregating  about  2,000  feet,  in 
dry  sand  and  gravel,  at  an  average  depth  of  15  feet  below  the  origi- 
nal surface,  together  with  about  1,000  feet  of  embankment,  formed 
of  surplus  material  from  the  trenches,  and  three  culverts  crossing 
the  location  of  the  embankments.  Details  of  these  culverts  are 
given  in  the  following  table  :  — 
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Culverts^ 

Section  49. 

LOCATION. 

Cross-seetion. 

Length 
(Feet). 

Length 
over  All 

(Feet). 

Details  of  Constractlon. 

Near  Albatross   Road, 
8UtioDlO  +  66. 

Near  Curlew  Road,  Bu- 
tton 21+ M. 

Near    Adams    home- 
■tead,  SUtlon  82  +  06. 

4'  0"  eirenlar, 

4'  0"  eironlar, 
2'  6"  cirealar, 

74 

76 
91 

99 

"I 

118    J 

Conerete,   with   brick   lining;   2   12-foot 
lengths  of  cast-iron  pipe  immediately 
under  sewer  straotnre. 

Concrete,  with  brick  lining. 

Excavation  was  begun  June  5, 1901.  At  the  present  time,  about 
1,900  feet  of  sewer  and  the  whole  of  the  culverts  are  completed ;  the 
filling  of  the  embankments  is  also  completed,  but  work  remains  to 
be  done  on  the  slopes. 

Section  SO,  Quincy. 

Diviaion  Engineer  in  Charge,  —  Francis  L.  Sellew. 
OmUractor. — Charles  O.  Belden  &  Co.,  Syracase,  N.  Y. 

This  11  feet  3  inches  by  12  feet  6  inches  sewer  extends  from  a 
point  in  the  upland,  about  35  feet  southeasterly  from  Sea  Street,  near 
the  Adams  homestead,  westerly  through  Sea  Street  and  private  lands 
to  Greenleaf  Street,  —  a  total  distance  of  3,071  feet.  The  sewer  is 
nearly  all  in  open  cut,  with  an  average  depth  of  18  feet,  in  dry  sand 
and  gravel.  A  short  length  will  be  constructed  in  embankment, 
where  it  crosses  the  end  of  a  pond  in  the  Adams  home  estate,  near 
Mount  Wollaston  cemetery.  A  special  foundation  of  boulder  con- 
crete is  to  be  used  through  the  pond.  Where  the  sewer  enters  Sea 
Street,  a  modified  cross-section  is  adopted  for  a  length  of  220  feet, 
owing  to  the  low  elevation  of  Sea  Street  in  that  vicinity. 

Work  jvas  commenced  on  October  28,  1901.  About  500  feet  of 
sewer  have  been  completed  to  date. 


Section  51,  Quincy. 

Division  Engineer  in  Charge,  —  Frederick  D.  Smith. 
As8i9t€nU  Engineer,  —  Seth  Peterson. 
Contractor,  —  Thomas  F.  Moore,  Syracuse,  N.  T. 

The  sewer  extends  northwesterly  in  Greenleaf  Street,  from  near 
the  Mount  Wollaston  Cemetery,  to  Hancock  Street,  a  distance  of 
2,366  feet.     It  is  11  feet  3  inches  by  12  feet  6  inches  in  diameter. 
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The  work  is  in  open  cut,  chiefly  in  coarse  sand  and  gravel,  free  from 
water,  at  an  average  depth  of  23  feet.  The  excavation  is  carried  on 
by  an  excavating  machine,  invented  and  owned  by  the  contractor. 

Work  was  commenced  at  the  lower  end  of  the  section  in  March, 
1901.  About  2,000  feet  of  sewer  have  been  completed  to  date. 
Passing  the  end  of  Woodward  Avenue,  the  invert  of  the  sewer  is 
reinforced  by  additional  concrete,  and  further  stiffened,  by  steel 
beams,  over  the  location  of  a  main  sewer  of  the  city  of  Quincy  ex- 
ecuted in  tunnel  at  a  lower  elevation  than  the  new  sewer.*  The  arch 
was  reinforced  with  concrete  for  250  feet  east  of  Woodward  Avenue 
and  for  115  feet  east  of  Valley  Street.  Two  30-inch  branches  have 
been  inserted  in  the  westerly  side  of  the  sewer,  at  Park  Road  and 
Putnam  Street  respectively,  for  the  future  connection  of  force  mains 
from  the  sewage  pumping  station  in  Merrymount  Park,  Quincy. 
Additional  8-inch  branches  have  been  inserted  at  Park  Road,  Cedar 
Place,  Putnam  Street  and  Woodward  Avenue. 

« 

Section  52,  Quincy. 

Divinon  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Aaeiatant  Engineer,  —  Seth  Peterson. 

Contractor.  —  National  Contracting  Company,  New  York,  N.  Y. 

The  sewer  begins  at  the  westerly  end  of  Greenleaf  Street,  at  Han- 
cock Street,  crosses  Hancock  and  Adams  streets,  private  lands,  and 
the  New  York,  New  Haven  &  Hartford  Railroad  (Plymouth  Division) 
to  Upland  Road,  and  passes  thence  along  Upland  Road  and  Adams 
Street  to  beyond  Oakland  Avenue,  a  total  distance  of  2,774  feet. 
Of  this  length,  about  250  feet,  crossing  Adams  Street  and  private 
lands  to  the  railroad,  are  expected  to  be  in  tunnel.  The  remaining 
2,524  feet  will  be  in  open  cut,  in  coarse  sand  and  gravel  with  a  large 
amount  of  rock,  with  an  average  depth  of  17  feet  above  the  rock 
excavation.  A  very  small  flow  of  water  has  been  met  with  to  date. 
The  sewer  is  11  feet  by  12  feet  3  inches  in  diameter.  Excavation 
began  early  in  October,  1901,  and  has  been  carried  on  by  cable  ex- 
cavating machinery.  It  has  been  largely  confined,  to  date,  to  Adams 
Street,  with  the  intention  of  leaving  that  street  clear  during  the  sum- 
mer months.  About  280  feet  of  trench  have  been  excavated  to  date. 
A  10-inch  branch  has  been  built  into  the  sewer  at  Goffe  Street. 
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Section  53^  Quincy, 

Division  Engineer  in  Charge,  —  Frederick  D.  Smith. 

Aaeittant  Engineer.  —  Seth  Peterson. 

Contrcustor.  —-  National  Contracting  Company,  New  York,  N.  Y. 

The  sewer  commences  in  Adams  Street,  southwest  of  Oakland 
Avenue.  On  leaving  Adams  Street,  it  passes  westerly  through 
private  land  and  the  location  of  the  Furnace  Brook  Metropolitan 
Parkway  for  a  distance  of  1,900  feet.  It  is  11  feet  by  12  feet  3 
inches  in  diameter.  The  work  will  be  wholly  in  open  cut,  having 
an  average  depth  of  13  feet  of  earth  excavation  in  sand  and  gravel, 
with  a  large  amount  of  rock  excavation  in  addition.  The  excavation 
is  being  carried  on  by  cable  excavator.  Through  the  parkway  loca- 
tion an  embankment  will  be  formed  over  the  sewer  to  grades  defined 
by  the  Metropolitan  Park  Commission,  and  special  precautions  will  be 
taken  to  avoid,  as  far  as  possible,  interference  with  the  natural  scenery 
of  the  vicinity.  For  a  length  of  700  feet,  where  the  sewer  passes 
through  private  land  welst  of  Adams  Street,  a  temporary  fence  has 
been  erected  on  the  taking  lines,  on  each  side  of  the  sewer,  and  the 
contractor  confines  his  operations  within  the  enclosure  thus  formed. 
Work  commenced  at  the  lower  end  early  in  October,  1901.  About 
200  feet  of  trench  have  been  excavated  to  date. 

Section  54y  Quincy, 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Assistcmt  Engineer.  —  Seth  Peterson. 

•Contractor.  —  National  Contracting  Company,  New  York,  N.  Y. 

The  sewer  begins  in  the  location  of  the  Furnace  Brook  Metropol- 
itan Parkway,  at  a  point  about  1,600  feet  northeasterly  from  its  junc- 
tion with  Adams  Street.  It  follows  the  parkway  location  and  Adams 
Street  in  a  westerly  direction  to  a  point  in  Adams  Street,  near  Eaton's 
Ice  Pond,  and  has  a  total  length  of  1,990  feet.  It  is  11  feet  by  12 
feet  3  inches  in  diameter,  constructed  in  open  cut  with  an  average 
total  depth  of  18  feet.  The  excavation  is  through  alluvial  soil  and 
sand,  overlying  large  quantities  of  decayed  slate  ledge.  A  small 
amount  of  water  is  found  in  the  excavation.  »  Special  precautions 
are  taken  to  preserve  the  natural  features  along  the  sewer  location, 
and  the  surplus  earth  is  used  in  sub-grading  a  park  boulevard,  under 
the  direction  of  the  Metropolitan  Park  Commission's  Engineer. 
Work  was  commenced  November  1,  1901,  and  100  feet  have  been 
•excavated  to  date. 
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Section  55^  Quincy  and  Milton. 

Division  Engineer  in  CAofn^*.— Frederick  D.  Smith. 
Assistant  Engineer.  —  8eth  Peterson. 
Contractor,  —  H.  P.  Kawn,  Boston,  Mass. 

This  sewer,  11  feet  by  12  feet  in  diameter,  commences  in  Adams 
Street,  near  Eaton's  Ice  Pond,  in  Quincy,  and  extends  in  a  westerly 
direction  along  Adams  Street  and  across  the  Milton  boundary  line  near 
Washington  Street,  to  a  point  near  Church  Street,  in  Milton,  a  total 
distance  of  3,555  feet. 

The  contract  was  let  as  a  tunnel  ^section  with  an  average  depth  of 
45  feet  below  the  level  of  the  street.  For  convenience  of  working, 
the  contractor  has  sunk  three  shafts,  one  about  800  feet  from  the 
lower  end,  one  near  Beale  Street,  and  one  about  900  feet  from  the 
upper  end  of  the  section.  Work  on  the  upper  shaft  was  commenced 
as  early  as  December  1,  1900,  and  on  the  lower  shaft  two  days 
hiter.     The  middle  shaft  was  commenced  April  8,  1901. 

An  easterly  heading  from  the  lower  shaft  has  been  driven  472 
feet  and  a  westerly  heading  478  feet,  making  950  feet  in  all.  Of 
this  length,  317  feet  were  wholly  in  rock,  155  feet  in  rock  bottom 
with  earth  roof,  303  feet  in  hard-pan,  and  105  feet  in  hard-pan  with 
rock  bottom. 

From  the  middle  shaft  an  easterly  heading  has  been  driven  366 
feet.  This  was  all  in  hard-pan  except  for  a  60-foot  length  with 
sand  roof.  No  westerly  heading  was  driven,  the  contractor  finding 
it  more  convenient  to  open-cut  a  length  of  241  feet  in  sand,  gravel 
and  hard-pan,  45  feet  deep,  immediately  adjoining  the  shaft.  A 
heading  has  been  begun  at  the  westerly  end  of  this  cut,  of  which  20 
feet  have  been  driven  to  date. 

The  excavation  of  the  upper  shaft,  in  sand  and  gravel,  with  fine 
sand  in  the  lower  12  feet,  proceeded  from  December  1,  1900,  to 
January  17,  1901,  when  it  was  suspended  until  March  9.  It  was 
then  continued  until  the  shaft  reached  grade,  late  in  May.  Pump- 
ing was  then  maintained  until  November  16,  when  an  open  cut  was 
started  at  each  end  of  the  shaft.  This  now  extends  over  a  total 
length,  including  the  shaft,  of  132  feet,  and  is  within  3  feet'of  grade. 
The  flow  of  ground  water  through  it  has  been  as  much  as  1,240,000 
gallons  per  day.  In  the  month  just  closed  it  varied  between 
406,000  gallons  and  974,000  gallons  per  day.  The  effect  of  the 
pumping  has  been  observed  over  an  area  having  a  radius  of  2,000 
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feet  from  the  shaft,  as  indicated  by  the  drying  of  51  wells.  A  tem- 
porary town-water  service  has  in  each  such  case  been  put  into  the 
houses.  These  figures  show  that  a  total  length  of  1,719  feet  has 
been  excavated  in  tunnel  and  open  cut,  to  date.  The  masonry 
sewer  structure  has  been  completed  in  1,110  feet  of  this  length,  in 
which  the  sewer  arch  has  been  reinforced  with  concrete  for  a  dis- 
tance of  762  feet. 

The  24-inch  Metropolitan  water  main  in  Adams  Street  was  moved 
for  a  total  length  of  725  feet,  where  the  contractor  found  it  con- 
venient to  open-cut  instead  of  to  tunnel. 

Section  56 y  Milton. 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Aesittant  Engineer,  —  Seth  Peterson . 

Con^roc^or.— National  Contracting  Company,  New  York,  N.  Y. 

Commencing  near  Church  Street,  this  sewer  extends  northwest- 
erly through  Adams  Street  to  a  point  800  feet  beyond  East  Milton 
station,  a  total  distance  of  about  1,495  feet.  It  is  10  feet  7  inches 
by  11  feet  7  inches  in  diameter,  wholly  in  open  cut,  at  an  average 
depth  of  31  feet.  For  about  350  feet  at  the  westerly  end  of  the  sec- 
tion the  excavation. is  in  hard-pan,  overlying  slate  ledge;  the  re- 
mainder is  in  earth,  gravel  and  sand.  The  rock  averaged  13  feet  in 
depth,  measured  from  its  surface  to  the  bottom  of  the  trench.  A 
very  small  amount  of  water  was  found  throughout  the  section. 
Excavation  was  begun  December  3,  1900,  and  1,400  feet  have  been 
completed  to  date.  Passing  the  East  Milton  branch  of  the  New 
York,  New  Haven  &  Hartford  Railroad,  and  for  a  length  of  about 
300  feet  at  the  lower  end  of  the  section,  the  sewer  was  reinforced  by 
concrete  spandrels  carried  to  a  height  of  6  inches  above  the  arch,  and 
near  the  lower  end  about  125  feet  of  24-inch  Metropolitan  water 
main  were  moved  in  a  southerly  direction,  in  order  to  clear  the 
sewer  trench. 

An  8-inch  branch  has  been  inserted  at  Granite  Avenue  and  a 
15-inch  branch  near  the  upper  end  of  the  section. 

Section  57,  Milton, 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Assistant  Engineer.  —  Seth  Peterson. 

Contrtutar.  —  J.  W.  Bnstin  &  Co.,  Sjracase,  N.  Y. 

This  sewer,  10  feet  7  inches  by  11  feet  7  inches  in  diameter,  fol- 
lows the  centre  line  of  that  part  of  the  proposed  Milton  boulevard 
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■extending  from  Adams  Street  to  Pleasant  Street,  a  distance  of  1,874 
feet.  The  work  will  be  in  open  cut,  through  sand  and  gravel,  with 
some  clay,  at  an  average  depth  of  22  feet.  Some  portions  of  the  line 
will  be  covered  by  a  low  embankment,  formed  of  surplus  material 
from  the  trench,  carried  up  to  the  sub-grade  of  the  boulevard.  Ex- 
cavation was  begun  October  31,  1901,  and  about  300  feet  have  been 
completed  to  date.  An  8-inch  branch  has  been  inserted  about  165 
feet  east  of  Pleasant  Street. 

Section  58,  Milton, 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Aeeistant  Engineer,  —  Seth  Peterson. 

Contractor.  —  Latta  &  Terry  Company,  Philadelphia,  Pa. 

This  sewer,  10  feet  7  inches  by  11  feet  7  inches  in  diameter,  fol- 
lows the  centre  line  of  the  proposed  Milton  boulevard  for  a  length 
of  2,560  feet,  commencing  at  Pleasant  Street  and  ending  in  Centre 
Street.  It  will  be  in  open  cut  throughout.  Suiplus  earth  from  the 
trench  will  be  used  to  form  an  embankment  over  the  greater  part  of 
the  length,  finished  at  boulevard  sub-grade.  The  average  depth  of 
excavation  is  17  feet.  Excavation  will  be  largely  in  coarse  sand  and 
gravel,  with  superficial  peat  for  a  length  of  800  feet  near  the  upper 
end  of  the  section.  The  cross-section  will  be  modified  in  a  special 
structure  at  Station  14-|-40,  to  allow  of  the  passage  over  it  of  a 
double  culvert  taking  the  place  of  an  open  water  course  now  cross- 
ing the  boulevard  location.  Trench  has  been  partially  excavated 
for  a  length  of  600  feet  west  of  Pleasant  Street. 

Section  59 ^  Milton, 

Division  Engineer  in  Charge.  — Frederick  D.  Smith. 
Aeeiitant  Engineer.  —  Seth  Peterson. 
Contractor.  —  H.  P.  Nawn,  Boston,  Mass. 

Occupying  the  centre  of  the  Milton  boulevard  location,  this  10 
feet  7  inches  by  11  feet  7  inches  sewer  extends  from  Centre  Street 
to  Randolph  Avenue,  a  distance  of  2,567  feet.  It  will  be  in  open 
cut,  averaging  20  feet  in  depth  below  the  original  surface,  with  a 
low  embankment,  formed  of  surplus  earth  from  the  excavation,  over 
its  entire  length,  finished  at  boulevard  sub-grade.  The  excavation 
will  be  in  sand,  gravel  and  clay.  About  200  feet  of  trench  have 
been  excavated  to  grade.  An  8-inch  branch  has  been  inserted  at 
Centre  Street,  to  provide  for  unsewered  areas  in  Milton. 
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Section  60^  Milton. 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Aui»tant  Engineer.  —  Setb  Peterson. 

Contractor.  — i.  W.  Bnstin  &  Co.,  Syrscuset  N.  T. 

This  10  feet  7  inches  by  11  feet  7  inches  sewer  extends  westerly 
along  the  centre  line  of  the  Milton  boulevard  location  from  Randolph 
Avenue  to  near  Canton  Avenue,  a  distance  of  1,609  feet.  It  will  be 
in  open  cut,  averaging  19  feet  deep.  An  embankment,  with  a 
maximum  height  of  9  feet  above  the  original  surface,  will  be  formed 
of  surplus  excavated  material  over  the  greater  part  of  its  length,  and 
finished  to  boulevard  sub-grade.  The  excavation  will  be  in  sand, 
gravel  and  clay,  with  mud  and  peat  extending  at  one  point  to  a  depth 
of  13  feet.  The  contract  was  awarded  October  23,  1901,  and  no 
progress  has  been  made  with  excavation. 

Section  62^  Milton, 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Auietant  Engineer. —  ^^ih  Peterson. 

Contractor. —"E^.  W.  &  J.  J.  Everson,  ProTidence,  R.  I. 

This  10  feet  7  inches  by  11  feet  7  inches  sewer  is  located  in  Brook 
Road,  extending  northwesterly  from  near  Pine  Tree  Brook  to  a  point 
530  feet  beyond  Ridge  Road,  a  distance  of  2,174  feet.  Of  this 
length,  396  feet,  near  Ridge  Road,  are  in  rock  tunnel.  The  remain- 
ing 1,778  feet  are  in  open  cut,  averaging  27  feet  in  depth.  The 
excavation  in  open  cut  is  through  sand  and  gravel,  with  rock  in  the 
bottom  for  two-thirds  of  its  length  at  the  upper  end  of  the  section. 

An  average  of  about  400,000  gallons  of  ground  water  per  day 
has  been  pumped  from  the  excavation.  Work  was  begun  Decem- 
ber 10,  1900.  The  whole  of  the  excavation  in  trench  and  tunnel  is 
completed.  About  200  feet  of  masonry  remain  to  be  constructed. 
Four  8-inch  branches  have  been  inserted  at  intervals  of  about  200 
feet,  to  provide  for  unsewered  areas  in  Milton. 

Section  63^  Milton. 

Division  Engineer  in  Charge.  —  Frederick  D.  Smith. 

Assistant  Engineer.— Seih  Peterson. 

Contactor.  — National  Contracting  Company,  New  York,  N.  Y. 

This  is  a  10  feet  7  inches  by  11  feet  7  inches  sewer,  2,262  feet  in 
length,  commencing  in  Brook  Road,  at  a  point  800  feet  easterly 
from  the  Blue  Hills  Parkway.     It  follows  Brook  Road,  crosses  the 
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Metropolitan  Blue  Hills  Parkway,  and  terminates  in  park  landa 
southeast  of  the  Neponset  River.  It  is  wholly  in  open  cut,  at  an 
average  depth  of  25  feet.  The  excavation  is  in  coarse  sand  and 
gravel,  with  rock  in  the  first  700  feet  length.  Work  was  begun 
December  3,  1900,  and  1,882  feet  have  been  excavated  to  date. 
West  of  the  Blue  Hills  Parkway,  where  the  work  is  being  carried 
on  at  two  openings,  the  excavation  is  in  wet  sand  and  gravel,  and 
large  quantities  of  ground  water  are  found,  approximating  1,000,000 
gallons  per  day  at  each  opening.  The  arch  was  reinforced  with 
concrete  spandrels  for  a  length  of  150  feet  near  the  river,  up  to  the 
harder  ground  found  near  Brush  Hill  Road,  and  across  the  Metro- 
politan Blue  Hills  Parkway.  An  18-inch  branch  has  been  inserted 
at  Brush  Hill  Road  and  two  8-inch  branches  at  intervals  of  about 

300  feet. 

Section  65y  Hyde  Park, 

Divuion  Engineer  in  Charge. -^-C.  Baiton  Pratt. 
Coniractar,  —  Beckwlth  &  Qnsckenbash,  Mohawk,  N.  Y. 

This  sewer  extends  from  the  Neponset  River,  through  Monponset 
and  Baldwin  streets,  near  the  location  of  the  New  York,  New  Haven 
&  Hartford  Railroad  (Midland  Division).  Of  the  total  length  of 
900*  feet,  640  feet,  between  River  Street  and  the  Neponset  River, 
are  10  feet  7  inches  by  11  feet  7  inches  in  diameter;  the  remaining 
260  feet,  northwest  of  River  Street,  are  9  feet  3  inches  by  10  feet  2 
inches  in  diameter.  The  existing  Neponset  valley  sewer,  in  River 
Street,  is  temporarily  passed  through  the  completed  sewer  by  a  24- 
inch  cast-iron  pipe.  Two  branches,  4  feet  6  inches  in  diameter, 
have  been  provided  in  the  larger  sewer  at  this  point,  one  for  the 
future  connection  of  the  Neponset  valley  sewer,  and  the  other,  on 
the  opposite  side,  for  a  main  sewer  to  provide  for  undrained  areas 
of  the  city  of  Boston. 

Between  River  Street  and  the  riyer  the  excavation  was  largely  in 
sand  and  gravel,  with  boulders.  A  small  amount  of  water  was 
found  in  the  excavation.  Between  River  Street  and  the  railroad 
location  the  excavation  was  chiefly  in  felsite  rock.  Excavation  was 
commenced  on  March  3,  1900. 

Prior  to  September  29,  1900,  572  feet  of  the  sewer  had  been 
completed.  The  section  was  completed  on  April  12,  1901,  giving 
an  average  rate  of  progress,  for  the  entire  work,  of  16  feet  per 
week,  with  a  maximum  of  32  feet  per  week. 
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Section  66y  Hyde  Park. 

Division  Engineer  in  Charge, — C.  Barton  Pratt. 
Contractor.  —  "Ed.  W.  &  J.  J.  EyersoD,  ProYidence,  B.  I. 

This  sewer,  9  feet  3  inches  by  10  feet  2  inches  in  diameter,  5,300 
feet  in  length,  was  expected  to  be  wholly  in  tunnel.  At  the  date  of 
the  last  report  (September  29,  1900)  1,188  feet  of  tunnel  excavation 
had  been  completed.  For  a  length  of  285  feet  near  Ralston  Road, 
having  an  approximate  depth  of  24  feet,  the  contractor  found  it  more 
convenient  to  excavate  in  open  trench  than  to  drive  the  tunnel  as  con- 
templated in  the  contract.  The  excavation  of  the  open  portion  was 
carried  on  in  August  and  September,  1901.  Except  for  a  length  of  . 
about  20  feet,  it  was  in  rock  and  boulders,  ^sing  to  an  average  of 
15  feet  above  the  sewer  invert,  overlaid  by  a  mixture  of  hard-pan, 
sand  and  gravel.  Including  this  285  feet  length,  a  total  of  5,050 
feet  has  been  excavated  to  date.  This  indicates  that  during  the 
fifteen  months  now  under  review  an  average  rate  of  excavation  of 
60  feet  per  week  has  been  maintained,  rising  to  a  maximum  of  90 
feet.  The  excavation  in  the  tunnel  headings  has  been  in  felsite  of  a 
very  hard  and  flinty  variety,  with  occasional  trap  dikes.  No  ma- 
sonry has  been  introduced  into  headings  to  date.  ApproximiCtely 
130  feet  of  masonry  have  been  built  in  the  open  cut.  The  tunnel 
excavation  has  been  carried  on  during  the  year  from  the  central  shaft 
in  Ruskin  Road,  near  the  middle  of  the  section,  fully  described  in 
the  last  report,  and  has  advanced  about  equally  northeast  and  south- 
west thereof. 

The  single  fatality  on  the  high-level  sewer  construction  to  date 
occurred  on  this  section  in  February,  1901.  A  laborer,  attempting 
to  alight  from  a  moving  lift  in  the  Ruskin  Road  shaft,  fell  to  the 
bottom  of  the  shaft  and  was  killed. 

Section  67 y  Hyde  Park. 

Division  Engineer  in  Charge.  —  Frank  I.  Capen. 

This  section  has  a  total  length  of  327  feet,  extending  from  the 
upper  end  of  Section  66  tunnel,  across  Stony  Brook,  to  near  the 
Hyde  Park  and  West  Roxbury  boundary  line.  It  includes  about 
215  feet  of  ordinary  9  feet  3  inches  by  10  feet  2  inches  sewer  struc- 
ture, at  an  average  depth  of  17  feet,  and  two  lines,  ea<jh  84  feet  in 
length,  of  60-inch  cast-iron  pipe  under  Stony  Brook,   with  pipe 
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chambers  at  either  end  for  controlling  an4  diverting  the  flow  of 
sewage  through  the  individual  lines  of  pipe. 

The  work  is  being  carried  on  by  day-labor,  under  the  direct  super- 
vision of  the  Engineer.  It  was  begun  October  24,  1901.  At  the 
present  time  about  40  feet  of  pipe  have  been  laid  in  each  line  of 
crossing,  and  the  pipe  chambers  are  well  advanced. 

Section  68,  Hyde  Park  and  West  Moocbur]/. 

Divition  Engineer  in  Chargt.^C,  Barton  Pratt. 
Contractor.  —  Beckwith  &  Qnackenbttflh,  Mohawk,  N.  Y. 

Commencing  in  Hyde  Park,  near  the  West  Roxbury  boundary 
line,  this  sewer  extends  through  private  lands  in  West  Roxbury, 
adjacent  to  Stony  Brook,  to  the  junction  of  Ashland  and  Canterbury 
streets ;  thence  along  Ashland  Street,  Hanunatt  Road  and  Hadwin 
Way  to  Hyde  Park  Avenue,  in  West  Roxbury,  a  total  distance  of 
2,738  feet.  The  length  of  1,735  feet  below  Canterbury  Street  is 
9  feet  3  inches  by  10  feet  2  inches  in  diameter.  The  remaining  983 
feet  are  8  feet  9  inches  by  9  feet  8  inches.  The  entire  section  was 
completed  prior  to  September  29,  1900,  with  the  exception  of  45 
feet  of  the  larger  sewer  near  the  intersection  of  Ashland  and  Canter- 
bury streets.  The  character  of  the  work  was  described  on  p^e  63 
of  the  previous  report. 

Excavation  was  begun  November  20,  1899,  and  the  work  was 
completed  December  1,  1900,  showing  an  average  rate  of  progress 
of  51  feet  per  week.  A  maximum  of  120  feet  per  week  was  ac- 
complished. 

Two  branches  were  inserted  in  the  larger  sewer  at  Canterbury 
Street.  On  the  westerly  side  a  24-inch  brick  connection,  and  on 
the  easterly  side  a  12-inch  pipe,  were  provided  for  unsewered  Bos- 
ton areas. 

Section  69,  West  Roxbury. 

Division  Bnginetr  in  Charge,  —  C.  Barton  Pratt. 
Contractor.  -^  Beckwith  &  Quackenbash,  Mohawk,  N.  T. 

This  sewer,  8  feet  9  inches  by  9  feet  8  inches  in  diameter  and 
2,596  feet  in  length,  is  in  Hyde  Park  Avenue,  between  Hadwin 
Way  and  Larch  Place.  It  was  commenced  November  29,  1899,  and 
on  September  29,  1900,  a  length  of  1,990  feet  had  been  completed, 
as  detailed  on  page  63  of  the  previous  report. 

The  work  was  in  open  trench,  with  an  average  depth  of  26  feet. 
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For  a  length  of  900  feet  from  the  commencement  of  the  work,  in 
Hadwin  Way,  the  excavation  was  in  gravel  and  clay,  with  hard-pan 
and  some  ledge  in  the  bottom.  Between  stations  9+00  and  17  +  00 
it  was  in  sand,  very  fine  towards  the  bottom,  and  involving,  for  a 
length  of  300  feet  near  Mount  Hope  station,  the  use  of  tubular  wells 
to  secure  a  foundation.  From  Station  17  +  00  to  the  upper  end  of 
the  section  the  excavation  was  similar  to  the  first  900  feet. 

The  upper  length  of  609  feet,  constructed  during  the  period  now 
under  review,  was  in  sand,  clay  and  hard-pan,  in  open  trench  with 
an  average  depth  of  about  30  feet.  For  100  feet  near  Larch  Place, 
at  the  upper  end  of  the  section,  rock  was  found  in  the  bottom  of  the 
trench,  rising  to  an  average  height  of  6  feet  above  sewer  grade. 
The  section  was  completed  July  6,  1901.  This  indicates  a  rate  of 
progress,  for  the  entire  work,  of  30  feet  per  week,  with  a  maximum 
of  95  feet. 

A  12-inch  pipe  was  inserted  in  the  sewer,  near  Mount  Hope 
Street,  to  provide  for  un sewered  areas  of  the  city  of  Boston. 

Section  70^  West  Roxbury. 

Diviaion  Engineer  in  Charge,  —  C.  Barton  Pratt. 
Contractor*'— Ch9x\eB  LInehan,  Cambridge,  Mass. 

This  sewer  extends  from  Hyde  Park  Avenue,  through  Larch  Place, 
under  the  main  line  of  the  New  York,  New  Haven  &  Hartford  Rail- 
road, through  the  extension  of  Harrison  Street,  along  private  lands 
adjoining  the  railroad  and  Stony  Brook,  under  Washington  Street 
and  in  private  lands  to  South  Street,  at  Bussey  arch,  and  along 
South  Street  to  Bussey  Street.  The  total  length  of  the  section  is 
3,740  feet,  but  the  actual  length  of  sewer  included  in  the  contract 
is  230  feet  less,  owing  to  the  omission  of  two  lengths  in  the  line, 
referred  to  on  page  64  of  the  previous  report.  The  sewer  is  8  feet 
9  inches  by  9  feet  8  inches  in  diameter,  and  is  built  partly  in  open 
cut  and  partly  in  embankment.  At  the  date  of  the  previous  report 
1,230  feet  of  sewer  were  completed.  At  the  present  time  3,260  feet 
have  been  completed,  leaving  only  200  feet  in  Larch  Place  and  50 
feet  in  embankment  on  the  meadows  near  Stony  Brook  to  be  con- 
structed. This  indicates  an  average  rate  of  progress,  during  the  fif- 
teen months  under  review,  of  31  feet  per  week.  A  maximum  of  45 
feet  per  week  has  been  reached.  Under  the  railroad  location  the 
sewer  arch  has  been  reinforced  with  concrete  spandrels,  carried  up 
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to  6  inches  above  the  arch.  A  branch,  about  3  feet  in  diameter,  has 
been  provided  in  Harrison  Street  for  the  connection  of  a  main  sewer 
from  unsewered  areas  of  the  city  of  Boston. 

Section  71  y  West  Moxbury, 

Divinon  Bnginetr  in  Charge. ^C.  Barton  Pratt. 
Coniracior.  —  Charles  F.  Tajlor  &  Co.,  STracnae,  N.  Y. 

Of  the  total  length  of  2,193  feet  of  8  feet  9  inches  by  9  feet  8 
inches  sewer  comprising  this  section,  188  feet  are  in  tunnel,  the  re- 
maining 2,005  feet  in  open  trench.  The  open  trench  extends  along 
South  Street,  from  Bussey  Street  to  the  entrance  to  Bussey  Woods, 
and  thence  through  private  lands  for  a  further  distance  of  1,000  feet. 
The  line  then  re-enters  South  Street  in  the  short  tunnel  which  com- 
pletes the  section. 

For  a  length  of  443  feet  in  private  lands  the  sewer  is  in  shallow 
open  cut,  finished  by  an  embankment  about  3  feet  above  the  outside 
of  the  sewer  arch,  extended  to  join  the  slope  of  the  hill  on  the  west. 

The  average  depth  of  excavation  in  the  open  trench  in  South 
Street  was  about  18  feet;  in  the  open  cut  and  embankment  it  was 
about  8  feet.  The  tunnel  was  in  sand  and  gravel.  The  open  cut 
was  principally  in  sand  and  gravel,  with  some  clay.  Rock  was 
found  about  200  feet  from  the  beginning  of  the  section,  and  beds  of 
peat  extended  below  the  elevation  of  the  sewer  foundation  for  a 
length  of  175  feet  near  Station  15+00.  The  peat  was  removed  and 
replaced  by  concrete  filling.  A  maximum  volume  of  500,000  gal- 
lons of  ground  water  per  day  was  handled  by  the  pumps. 

At  the  close  of  the  last  report  about  1,100  feet,  including  the  tun- 
nel, had  been  completed.  The  remainder  of  the  section  was  com- 
pleted on  July  19,  1901.  The  average  rate  of  progress  per  week, 
over  the  entire  section,  was  8  feet  ill  tunnel  and  33  feet  in  the 
remainder  of  the  work.  A  maximum  of  120  feet  per  week  was 
attained  in  open  cut  and  embankment. 

Section  72,  West  Roxbury. 

Division  Engineer  in  Charge,  —  C.  Barton  Pratt. 
Contractor.  —  Jones  &  Meehan,  Boston,  Mass. 

This  8  feet  9  inches  by  9  feet  8  inches  sewer  is  3,010  feet  in 
length.  It  extends  from  near  the  Bussey  Institution,  along  South 
Street,  across  the  Arborway  and  still  along  South  Street  to  the 
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easterly  side  of  St.  Joseph  Street.  From  the  beginning  of  the 
section  to  the  northeasterly  margin  of  the  Arborway,  a  length  of 
1,140  feet,  the  sewer  is  in  tunnel,  at  an  average  depth  of  about  38 
feet.     The  remainder  is  in  trench,  averaging  20  feet  in  depth. 

Work  was  commenced  on  two  tunnel  shafts  and  the  open  cut 
October  8,  1900.  The  excavation  in  both  tunnel  and  open  cut  was 
mainly  in  sand  and  gravel,  with  a  small  amount  of  water.  Near  St. 
Joseph  Street,  for  a  length  of  300  feet,  the  lower  portion  of  the 
trench  was  in  fine  sand,  moving  under  a  head  of  water.  Three 
driven  wells  assisted  in  completing  the  trench  excavation  and 
securing  a  stable  foundation  for  the  sewer  structure.  The  entire 
sewer  in  this  length  was  built  in  Portland  concrete  and  Portland 
brickwork.  Portland  concrete  spandrels  were  also  carried  up  to 
the  height  of  the  top  of  the  arch.  The  character  of  the  excavation 
in  this  300  feet  length  considerably  delayed  the  completion  of  the 
section.  Crossing  under  the  Goldsmith  Brook  conduit,  at  St.  Joseph 
Street,  the  arch  was  depressed  2^^  feet,  and  the  section  reinforced 
with  tie-rods  and  rolled  beams. 

The  open  cut  was  completed  October  1,  1901,  indicating  an 
average  rate  of  trench  excavation  of  39  feet  per  week,  with  a  maxi- 
mum of  150  feet.  The  whole  of  the  tunnel,  with  the  exception 
of  40  feet,  has  been  excavated  during  the  period  under  review. 
The  average  rate  of  excavation  in  tunnel  was  17  feet  per  week, 
with  a  maximum  of  46  feet. 

Section  73^  West  Roxbury. 

Division  Engineer  in  Charge,  —  C.  Barton  Pratt. 

CofiA'actor.  — National  Contracting  Company,  New  York,  N.  Y. 

This  9-foot  circular  sewer,  in  South  and  Centre  streets,  extends 
from  near  St.  Joseph  Street*to  near  Boylston  Street,  a  distance  of 
4,775  feet.  The  entire  length  is  designed  to  be  in  tunnel,  at  an 
average  depth  of  about  50  feet.  In  view  of  the  probable  use  of 
compressed  air  with  shields  in  the  whole  or  portions  of  the  work,  a 
circular  cross-section  is  adopted  in  place  of  the  usual  horse-shoe 
type  of  sewer. 

Of  the  total  length  of  4,775  feet,  about  1,400  feet  of  the  tunnel 
headings  will  be  in  Roxbury  pudding-stone,  and  the  remainder  in 
sand.  Two  shafts  have  been  sunk  to  grade,  one  near  Lakeville 
Place,  in  rock ;  the  other  at  Pond  Street,  in  sand.     The  excavation 
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at  the  former  was  begun  December  1, 1900,  and  completed  February 
7,  1901.  The  latter  was  begun  February  1  and  completed  May  1, 
1901.  To  date,  1,350  feet  of  rock  heading  have  been  excavated, 
located  about  equally  north  and  south  of  the  shaft  in  Lakeville  Place. 
About  100  feet  of  concrete  invert  have  been  built  in  this  length. 

At  the  Pond  Street  shaft  a  metallic  shield  and  air  compressors 
were  installed  July  1,  1901,  and  a  start  was  made  to  drive  a  south- 
erly heading  from  this  shaft  by  the  pneumatic  process.  To  date,  no 
substantial  progress  has  been  made  with  this  portion  of  the  section. 

Section  74,  West  Boxbury  and  Roxbury. 

Divinon  BnginMr  in  Charge,  —  C.  Barton  Pratt. 
Omtraetor,  -^  H.  P.  Nawn,  Boston,  liaas. 

Commencing  in  Centre  Street,  near  Boylston  Street,  in  West 
Roxbury,  this  sewer  extends  through  Centre  and  Day  streets  to 
near  Heath  Street,  in  Roxbury,  a  distance  of  2,985  feet,  at  an  aver- 
age depth  of  54  feet,  increasing  to  65  feet.  It  is  wholly  in  rock 
tunnel,  with  the  exception  of  190  feet  of  open  cut,  in  sand  and 
gravel,  between  Hutchins  Avenue  and  Minden  Street.  Of  the  total 
length,  the  lower  portion,  below  Perkins  Street,  nearly  1,000  feet 
in  length,  is  8  feet  3  inches  by  9  feet  2  inches  in  diameter.  A  re- 
duction in  size  to  6  feet  6  inches  by  7  feet  takes  place  in  a  bell-mouth 
junction  at  this  point,  from  which  the  main  line  of  the  high-level 
sewer  will  ultimately  be  extended  to  Newton  and  other  areas,  for 
the  relief  of  the  existing  low  level  sewers  in  the  Charles  River  valley. 
The  smaller  sewer  included  in  this  section  forms  the  lower  end 
of  the  branch  sewer  intended  mainly  for  the  reception  of  sewage 
to  l)e  lifted  at  the  proposed  pumping  station  in  Ward  Street. 

Work  was  begun  September  26,  1900.  The  tunnel  excavation  is 
completed.  The  sewer  has  been  constructed  in  the  open  cut  and  in 
about  1,800  feet  of  the  tunnel  portion,  leaving  about  1,000  feet  of 
heading  in  which  the  masonry  has  yet  to  be  completed. 

The  rate  of  excavation  through  the  rock  tunnel  for  the  smaller 
sewer  has  averaged  31  feet  per  week,  with  a  maximum  of  60  feet. 
In  the  tunnel  for  the  larger  sewer  it  averaged  24  feet,  rising  to  a 
maximum  of  40  feet  per  week. 

Near  Grotto  Glen  an  18-inch  brick  connection  has  been  left  in 
the  easterly  side  of  the  sewer. 
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Section  75,  Roxbury. 

Division  Engineer  in  Charge.  —  C.  Barton  Pratt. 

Original  Contractor,  —  Shailer-SchDiglan  Companj,  Chicago,  111. 

Contractor  for  Parts  of  Section.^ 'Ed,  W.  &  J.  J.  ETerson,  ProYidenoe,  R.  I. 

This  is  a  tunnel  section,  largely  in  rock,  consisting  of  3,070  feet 
of  6  feet  6  inches  by  7  feet  sewer,  passing  under  Parker  Hill,  at  a 
maximum  depth  of  175  feet.  Commencing  at  the  junction  of  Day 
and  Heath  streets,  the  sewer  passes  under  private  lands  and  across 
intersecting  streets  for  a  distance  of  1,700  feet.  It  then  enters 
Calumet  Street  and  continues  along  St.  Alphonsus  Street  to  a  point 
about  midway  between  Tremont  and  Smith  streets.  It  will  end  at 
this  point  in  a  special  bell-mouth  structure,  designed  to  i^eceive  the 
delivery  ends  of  the  two  48-inch  force  mains  from  the  Ward  Street 
pumping  station. 

Work  was  commenced  on  the  Day  Street  shaft  May  17,  1900. 
The  last  report,  pages  67  and  68,  contains  a  detailed  description  of 
the  peculiar  geological  formation  through  which  the  first  288  feet  of 
heading  were  driven. 

Between  September  29,  1900,  and  August  26,  1901,  a  further 
length  of  612  feet  was  driven  and  lined  with  masonry.  The  excava- 
tion has  been  largely  in  boulder  clay  or  hard-pan.  At  the  northerly 
end  of  the  heading,  for  a  length  of  50  feet,  the  conglomerate  or 
pudding-stone  gradually  rises  from  the  bed  of  the  tunnel  until  it 
occupies  the  whole  heading.  The  structure  in  the  greater  part  of 
this  length  is  reinforced  with  Portland  concrete,  and  the  arch  is  built 
in  Portland  brickwork.  On  December  22,  1900,  the  contractor 
began  to  sink  a  second  shaft,  65  feet  deep,  on  St.  Alphonsus  Street, 
near  Alleghany  Street.  This  shaft  is  entirely  in  Roxbury  pudding- 
stone,  which  rises  to  the  surface  at  this  point.  It  was  completed, 
and  work  started  on  the  headings  in  each  direction,  March  6,  1901, 
when  work  at  this  shaft  was  suspended.  On  August  26  the  entire 
work  was  abandoned  by  the  contractor.  The  remainder  of  the  sec- 
tion was  advertised,  and  a  contract  for  it  awarded  to  Ed.  W.  &  J.  J. 
Everson  of  Providence,  R.  I.,  who  have  carried  on  the  work  since 
October  11.  From  that  date  until  December  18  the  contractor  was 
pumping  out  the  shaft,  erecting  machinery  and  preparing  for  work 
in  the  headings.  From  December  18  to  date  about  50  feet  of  head- 
ing have  been  driven. 
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Section  76y  Roocbury. 

This  section  will  consist  of  two  lines  of  48-inch  cast-iron  force 
main,  connecting  the  proposed  pumping  station  on  Ward  Street 
with  the  6  feet  6  inches  by  7  feet  sewer  on  St.  Alphonsus  Street. 
The  lines  will  aggregate  3,000  feet  in  length.  There  have  been 
purchased  from  the  water  works  division  and  delivered  on  the 
pumping  station  lot  480  feet  of  48-inch  pipe,  together  with  a  pipe 
derrick  and  appurtenances,  at  a  cost  of  $3,567.84. 

Section  77,  Roxbury. 

This  section  includes  the  pumping  station  and  connections  with 
the  suction  sewer  and  force  mains.  The  pumping  station  lot,  com- 
prising an  area  of  about  100,000  square  feet,  located  at  the  south- 
easterly angle  of  Ward  and  Vancouver  streets,  was  purchased 
January  19,  1900,  for  $61,300.20.  Studies  have  been  made  of 
foundations  for  engines  and  pumps,  and  the  connection  of  the  plant 
with  the  suction  sewer  and  force  mains.  A  contract  for  two 
50,000,000-gallon,  vertical,  triple-expansion,  60-inch  stroke  pump- 
ing engines,  with  boilers  and  other  appurtenances,  has  been  awarded 
to  the  AUis-Chalmers  Company  of  Milwaukee,  Wis.,  for  the  sum 
of  $204,000.  The  engines  are  to  be  erected,  ready  for  service, 
within  two  years.  The  temporary  buildings  on' the  pumping  station 
lot  have  been  removed,  and  the  lot  cleared  in  readiness  for  building 
operations. 

Cement  Testing. 

About  59,000  barrels  of  Portland  and  24,000  baiTels  of  Rosendale 
cement  have  been  used  during  the  fifteen  months  under  review.  The 
cement  Avas  subjected  to  the  usual  careful  tests  for  fineness,  tensile 
strength,  specific  gravity,  checking,  cracking,  etc.  The  results  under 
the  first  two  heads  are  summarized  in  the  following  table :  — 
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MAINTENANCE. 

Scope  of  Work  and  Force  Employed. 

In  addition  to  the  constmction  already  described,  the  maintenance 
of  the  Metropolitan  sewerage  systems  involves  the  operation  of  5 
pumping  stations,  with  about  82  miles  of  Metropolitan  sewers  re- 
ceiving sewage  discharged  into  them  at  240  points  by  830  miles  of 
town  and  city  sewers,  and  the  care  and  study  of  siphons  crossing 
under  rivers  and  tidal  creeks. 

At  the  present  time  there  is  a  total  maintenance  force  of  83  men. 
This  includes  45  engineers  and  other  employes  at  the  pumping  t 
stations,  and  38  men  who  care  for  pumping  station  grounds  and  82 
miles  of  Metropolitan  sewers  with  special  structures.     Five  teams 
are  also  employed. 

The  three  following  tables  show  in  detail  the  use  made  of  the 
completed  systems :  — 
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East  Boston  Pumping  Station. 

At  this  station  are  three  submerged  centrifugal  pumps,  with  im- 
pellers or  wheels  8.25  feet  in  diameter,  driven  by  triple-expansion 
engines  of  the  Reynolds-Corliss  type. 

Contract  capacity  of  pamps :  46,000,000  galloDS  each,  with  19-foot  lift. 

Average  duty  for  the  jear :  67,800,000  foot-pounds. 

Average  quantity  raised  each  day,  49,200,000  gallons.  ^ 

Force  employed :  3  engineers,  3  firemen,  6  screenmen  and  1  reliefknan. 

Coal  used :  first-qnality  Comberland,  costing  from  $3.95  to  $3.98  per  ton. 

Table  of  AppraxmuUe  Quantities^  Lifts  and  Duties  at  the  East  Boston  Pumping 

Station  of  the  North  Metropolitan  System. 


MOHTHB. 


Total 
Pnmpage 
(Gallons). 


Average 

per  Day 

(Gallona). 


MioimQm 

Day 
(Oallone). 


Hazimnm 

Day 
(GallODt). 


Average 

Lift 
(Feet). 


Average 

Dnty  (ft.-llM. 

per  100  Ibe. 

Goal). 


1900-lMl. 

October,    . 

November, 
December, 
January,    . 
February, . 
March, 
April, 
May,  . 
June, . 
July,  . 
August, 
September, 
October,    . 
November, 
December, 

ToUl, . 

Average, 


1,246,600,000 
1,288,600,000 
1,606,800,000 
1,814,700,000 
1,136,000,000 
1,782,600,000 
2,447,600,000 
2,266,000,000 
1,486,700,000 
1,202,600,000 
1,260,600,000 
1,206,000,000 
1,241,400,000 
1,102,600,000 
1,060,900,000 


22,498,600,000 


40,200,000 
41,800,000 
48,700,000 
42,400,000 
40,600,000 
67,600,000 
81,600,000 
72,800,000 
47,000,000 
41,700,000 
40,800,000 
40,200,000 
40,000,000 
80,800,000 
62,900,000 


40,200,000 


20,100,000 
81,000,000 
86,800,000 
81,000,000 
33,600,000 
87,800,000 
60,600,000 
66,100,000 
80,800,000 
81,400,000 
84,000,000 
34,600,000 
88,800,000 
20,800,000 
86,800,000 


87,000,000 


70,100,000 

16.04 

84,200,000 

16.07 

88,800,000 

16.82 

61,800,000 

16.11 

47,000,000 

16.12 

08,200,000 

16.68 

128,800,000 

16.88 

111,800,000 

16.12 

66,400,000 

16.16 

65,600,000 

14.08 

66,700,000 

14.06 

68,100,000 

14.00 

64,400,000 

14.94 

81,400,000 

14.06 

118,800,000 

16.67 

70,700,000 

16.80 

64,600,000 
64,100,000 
64,800,000 
64,400,000 
67,200,000 
64,400,000 
68,000,000 
66,000,000 
58,700,000 
66,800,000 
66,600,000 
55,500,000 
56,800,000 
52,600,000 
60,600,000 

57,000,000 


No.  57.] 


AND  SEWERAGE  BOARD. 


207 


Charlestou'n  Pumping  Station. 
At  this  station  are  three  submerged  centrifugal  pumps,  two  of 
them  having  impellers   or  wheels  7.5  feet  in  diameter,  the  other 
8.25   feet  in  diameter.     They  are  driven  by  triple-expansion  en- 
gines of  the  Reynolds-Corliss  type. 

Contract  capacity  of  pumps:  two,  22,000»000  gallons  each,  with  ll-foot  lift;  one,  60,000,000 

gallons,  with  S-foot  lift. 
Average  dnty  for  the  year :  68,500,000  foot-poonds. 
Average  quantity  raised  each  day :  30,700,000  gallons. 
Force  employed :  3  engineers,  8  firemen,  6  screenmen  and  1  reliefhian. 
Coal  used :  flrst-qoality  Cumberland,  costing  fi-om  |3.95  to  f3.iM  per  ton. 

Table  of  Approximate  Quantities^  Lifts  and  Duties  at  the  Charlestown  Pumping 

Station  of  the  North  Metropolitan  System, 


Mouths. 

ToUl 
Pampage 
(OalloDs). 

Average 
per  Day 

(QalloDA). 

MlDlmum 

Day 
(OalloDs). 

Maximum 

Day 
(OalloDs). 

Average 

Lift 
(Feet). 

Average 

Daly  (ft..lbe. 

per  100  lbs. 

Coal). 

October 

016,200,000 

29,600,000 

24,100,000 

80,100,000 

7.75 

57,100,000 

November, 

861,000,000 

28,400,000 

20,400,000 

41,400,000 

7.76 

58,200,000 

Deoember, . 

958,600,000 

80,800,000 

26,800,000 

40,700,000 

7.90 

69,800,000 

JanQary,    . 

913,700,000 

29,600,000 

28,600,000 

88,800,000 

8.16 

60,100,000 

February,  . 

802,800,000 

28,600,000 

28,000,000 

32,600,000 

7.90 

64,000,000 

Mareh, 

997,700,000 

82,200,000 

22,800,000 

46,600,000 

8.22 

66,600,000 

April, . 

1,185,800,000 

89,500,000 

28,800,000 

68,900,000 

8.60 

66,600,000 

May,   .       . 

1,146,100,000 

87,000,000 

28,800,000 

61,000,000 

8.87 

60,100,000 

Jane,  . 

904,000,000 

80,100,000 

28,900,000 

87,800,000 

8.00 

52,200,000 

July,  . 

874,200,000 

28,200,000 

22,400,000 

88,600,000 

7.88 

46,600,000 

August, 

896,600,000 

28,900,000 

25,900,000 

88,500,000 

7.96 

60,700,000 

September, 

857,200,000 

28,600,000 

24,200,000 

35.800,000 

7.89 

47,800,000 

October,     . 

862,400,000 

27,500,000 

21,100,000 

37,000,000 

7.65 

46,600,000 

November, 

801,600,000 

26,700,000 

18,200,000 

44,500,000 

7.65 

46,800,000 

December, . 

1,066,800,000 

84,400,000 

22,800,000 

58,600,000 

8.04 

47,400,000 

Total,  . 

14,018,600,000 

- 

- 

- 

- 

- 

Average,     . 

- 

80,700,000 

28,600,000 

42,200,000 

7.99 

68,500,000 
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Alewife  Brook  Pumping  Station. 

The  plant  at  this  station  consists  of  the  original  installation  of 
small  commercial  pumps  and  engines,  i.e.y  two  9-inch  Andrews 
vertical  centrifugal  pumps,  with  direcl^connected  compound  marine 
engines,  together  with  the  recent  additions.  The  latter  consist  of  a 
specially  designed  engine  of  the  vertical  cross-compound  type,  hav- 
ing between  the  cylinders  a  centrifugal  pump  rotating  on  a  horizontal 
axis. 

Contract  capacity  of  the  two  original  pnmps :  4,500,000  gallons  each,  with  13-foot  lift. 

Contract  capacity  of  new  pamp :  13,000,000  gallons,  with  13-foot  lift. 

Average  duty  for  the  year :  18,900,000  foot-ponnds. 

Average  quantity'  raised  each  day :  3,780,000  gallons. 

Force  employed :  2  engineers  and  1  laborer. 

Coal  used :  first>qnality  Camberland,  costing  from  ^.23  to  ^.45  per  ton. 

Table  of  ApproximcUe  Quaniiiies,  Lifts  and  Duties  at  the  Alewife  Brook  Pumping 

Station  of  the  North  Metropolitan  System. 


MOXTHB. 

Total 
Pampage 
(OalloDs). 

Averege 

per  Day 

(OaUona). 

Mlnimnm 

Day 
(OaUoDs). 

Hazimam 

Day 
(Oallona). 

Average 

Lift 
(Fert). 

Average 

Dnty  (ft..Ib«. 

per  100  Iba. 

Coal). 

1900-1901. 

October, 

87,aw,ooo 

2,820,000 

1,784,000 

6,818,000 

18.80 

18,800,000 

November, 

•       ■ 

87,487,000 

2,016,000 

1,680,000 

6,000,000 

18.06 

16,800,000 

December, 

•       . 

116,180,000 

8,716,000 

2,414,000 

6,882,000 

18.04 

10,600,000 

January,    . 

.       ■ 

00,061,000 

2,006,000 

2,880,000 

4,876,000 

18.26 

17,000,000 

February, . 

.       . 

80,846,000 

2,800,000 

2,414,000 

8,270,000 

18.80 

17,200,000^ 

March, 

B                   • 

180,246,000 

4,202,000 

2,414,000 

7,462,000 

12.07 

21,800,000 

April, 

»                    • 

204,806,000 

6,810,000 

6,106,000 

0,860,000 

12.88 

30,200,000 

May,  . 

1                    . 

207.778,000 

6,702,000 

4,876,000 

8,220,000 

12.80 

28,900.000 

Jnne,  •       . 

•                    . 

128,412,000 

4,280,000 

2,888,000 

6,076,000 

18.00 

10,800,000 

Jaly,  . 

• 

06,805,000 

8,000,000 

2,246,000 

6,400,000 

18.81 

16,600,000 

Augait,     . 

• 

01.671,000 

2,067,000 

2,162,000 

6,882,000 

18.11 

14,000,000 

September, 

. 

88,012,000 

2,034,000 

2,246,000 

4,876,000 

18.10 

14,600,000 

October,    . 

■ 

8o,no,ooo 

2,806,000 

2,204,000 

6,800,000 

18.00 

16,000,000 

November, 

• 

88,466,000 

2,048,000 

1,700,000 

6,076,000* 

12.07 

17,600,000 

December, 

144,201,000 

4,662,000 

2,228,000 

8,062,000 

18.06 

28,000,000 

Total,  . 

1,729,422,000 

- 

- 

- 

- 

- 

Average,     . 

• 

" 

8,780,000 

2,686,000 

6,808,000 

18.00 

18,000,000 

*  Bzclnalve  of  daya  when  tide  water  was  pamped  for  engine  teating  parpoeet. 
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QciNCT  Pumping  Station. 

[Opcr^cd  by  the  Commonwealth  iIdm  April  1,  190!.] 

At  this  station  are  two  compound  condensing  Deane  pumping 
engines. 

Contract  capacity  of  pDUpt:  one,  3,000,000  galloni,th8  0tbei,  5,000,000  gallona,  iritbSfl-root  lift. 

Avenge  duty  ror  the  year :  2S,OOO,aO0  fool-poundi. 

Average  qaandiy  railed  each  day :  2,014,000  gallons. 

Force  employed :  3  engineen. 

Coal  used :  UritH^nalliy  Cnmberland,  coiting  from  tl.29  to  (4-75  per  loo. 

Table  of  Approximate  QuantitUf,  LiJU  and  Duliea  at  (he  Quincy  Pumping  Station 
of  the  South  Melropoliian  Syitem. 


To 

1.1 

AverMe 

Ulnlmon 

„„,„„„ 

Avenge 

Duly  (n..]ba. 
par  im  llM. 

^0«l). 

(SIC:,. 

n.). 

(Q.IIOT1), 

CO.110D.). 

CF.«). 

IMl. 

» 

Denmtwr, 

n 

s,MO,»oe 

i,a»,ooo 

M.M 

(HW 

T«. 

»M,ft 

7,000 

Aier^.,     .       .       . 

J.O14.OO0 

I.M*.000 

a,B74,OOD 

U.K 

»,«»,000 

In  the  following  tables  the  total  cost  of  pumping  and  the  rate  per 
million  foot^gallons  at  each  of  the  tive  pumping  stations  are  shown 
in  detail :  — 


Aceruge  Cost  per  Sfillion  Foot-gnltons  for  Pumping  at  the  Deer  Island  Station. 

VolDme  [IS.Tn.a  Ullllon  Qilloni,  X  Lift  (II. 4T  Fhi]  =  372,183  UllJIan  Toot-galloDi. 


iTme. 

CMt, 

Co.1 

^Vg.LlOM. 

CoiJ 

t;»b  « 

nppllH  ud  r 

»0.08«1 

u  of  Ubor  to.iuau.   DedostlDB  labor  M 
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Average  Cost  per  Million  Foot-gcUlona  for  Pumping  at  the  East  Boston  Station, 

Volame  (S2,408.6  MUlion  ChilloDi)  X  Lift  (16.S  Feet)  =844,227  Million  FooUgalloni. 


Itbms. 


Cost 

per  Hilllon 
Foot-galloDB. 


Labor, 

Goal, 

OH 

Waate, 

Water, 

Packing, 

Miaoellaneona  anppHea  and  renewals. 


Total. 


$ll,oe9  67 

0,005  14 

902  80 

40  64 

1,042  80 

T4  72 

1,846  04 


$24,188  81 


i0.084n* 
.02616 
.00050 
.00014 
.00908 
.00022 
.00586 


$0.07027 


*  Includee  labor  at  aereena;  deducting  tbia  Item  gtvea  coat  of  labor  $0.02851.    Deducting  labor  at 
acreena  givea  ooat  of  pnmplng  $0.05801. 


Average  Cost  per  Million  Foot-gallons  for  Pumping  at  the  Charlestoum  Station, 

Volume  (14,018.6  Million  GhaUona)  X  Lift  (7.00  Feet)  =  112,000  Million  Foot.gallona. 


Itemb. 


Coal 

per  Million 

Foot-gallona. 


Labor, 

Coal 

OU 

Waate 

Water, 

Packing, 

Miacelloneoua  anppliea  and  renewala. 


$11,180  58 
8,488  10 
288  25 
86  24 
408  60 
100  72 
820  00 


Total, 


$16,456  48 


$0.00081* 
.08065 
.00208 
.00077 
.00448 
.00178 
.00741 


$0.14608 


*  Indudea  labor  at  acreena;  deducting  tbla  item  giveaoost  of  labor  $0.06660.    Deducting  labor  at 
aereena  gtvea  ooat  of  pumping  $0.11872. 


Average  Cost  per  Million  Foot-gallons  for  Pumping  at  the  Aleuftfe  Brook  Station. 

Volume  (1,720.4  MilUon  Gallona)  X  Lift  (13.00  Feet)  =  22,688  Million  Foot-gallona. 


ITSMB. 


Coat 

per  Million 

foot-gallone. 


Labor, 

Coal 

OU, 

Waate, 

Water, 

Packing 

Miacellaneons  auppliea  and  renewals, 

ToUl 


$8,600  80 

1,080  25 

228  61 

20  51 

858  08 

20  40 

178  84 

$6,455  48 


$0.16805 
.08567 
.01010 
.00180 
.01586 
.00180 
.00700 

$0.28518 
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Average  Oast  per  MiUion  FooirgalUme  fwr  Pumping  at  the  Quincy  SUUion, 

VolQino  (M8.M  HUUod  galloiw)  X  Lift  (8ft. 09  Feel)  b  10,787  MilUoD  Foot-gaUonfl. 


ITBXS. 


Goal. 


Cost 

ptfMUUoD 
^Dol-galloiw. 


Labor, 

Coal, 

OU 

Waste, 

Water, 

Paeking 

Mtooallaneoiui  rappUaa  and  ronewala, 

ToUl 


$S,478  47 

1,388  T8 

88  10 

6tt 

83  58 

SI  48 

686  08 


$4,418  71 


$0.1SfiS8 
.08418 
.00168 
.00081 
.00418 
.00100 
.08868 


$0.22828 


Material  intercepted  at  the  Screens. 

At  the  three  main  line  stations  the  sewage,  before  reaching  the 
pumps,  is  passed  through  cages,  set  in  pairs  in  the  lower  sewer  and 
raised  or  lowered  by  steam  power. 

The  total  amount  of  material,  consisting  of  paper,  rags  and  other 
miscellaneous  matter,  intercepted  at  the  screens  of  the  main  line 
stations  of  the  North  Metropolitan  System,  during  the  fifteen  months 
under  review,  was  about  1,500  cubic  yards,  or  about  1.7  cubic  feet 
per  million  gallons  pumped  at  Deer  Island. 


Care  of  Special  Structures. 

Studies  of  the  flow  in  the  Metropolitan  Sewers,  siphons  and  out- 
fall pipes  indicate  that  these  are  free  from  deposit  and  in  a  satisfac- 
tory condition. 

Respectfully  submitted, 


Boston,  December  31, 1901. 


WM.  M.  BROWN, 

Engineer,  Metropolitan  Sewerage  Works. 
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Appbndix  No.  1. 


CONTBACTfl    MADE   AND  PENDING   DURINQ 

Contracts  relating  to  the 

[Nora. — The  details  of  eontraots  made  before 


1. 

Num- 
ber 
ofCk>n- 
tract. 

a. 

WORK. 

t. 

Num- 
ber of 
Bids. 

AxomiT  OF  Bid. 

e. 

4. 

Next  to  Low. 
est. 

9. 

Lowest. 

Contractor. 

1 
s 

8 
4 

160t 
106 
188 
210 

Bzoavating  soil, 

Ezoavating  soil, 

Excavating  soil, 

Bxeavating  soil  from  Beo- 
tioif  8  of  the  Waohnsett 
Reservoir,  and  complet- 
ing the  westerly  portion 
of  the  North  Dike,  Olin- 
ton,  BoyLston  and  Ster- 
ling, Mass. 

Total.  .... 

9 

6 
6 
8 

$116,881  00 
1,248,400  00 
288,600  00* 
877,880  00 

$116,546  00* 
1,096,800  00* 
280,686  00 
860,870  00* 

Monlton  &  O'llahoney* 

Nawn  &  Brock,     . 

Long  &  Little, 

Newell   &    BnowUng 
Construction    Com- 
pany,   Uzbridge, 

1 

Contra.ct8  relating  to  the 


8 


196 


228 


Special 
Order. 


Special 
Order. 


Waohnsett  Dam, 


78  tons  special  castings,    . 


Furnishing  8  24-inch  and 
4484noh  flange-end  water 
valves  and  4  48-inch  bell- 
end  water  valves. 

18.5  tons  special  castings. 


Total, 


11 
2 
2 


$1,680,870  00 

7,416  65 

16,528  00 


$1,608,685  00* 

6,651  56* 

14,512  00* 

1,014  00* 


McArthur  Bros.  Com- 
pany. 

Camden  Iron  Works, 
Camden,  N.  J. 

Chapman  Valve  Manu- 
facturing Company, 
Indian  Orchard, 
Mass. 

Taunton  Locomotive 
Manufacturing  Com- 
pany, Taunton,  Mi 


Contracts  relating  to  the 


9 

10 


8.M.t 
214 


Steel  stairway,  . 

Bzcavating  mud  and  earth 
from  that  portion  of  Lake 
Coohltnate  known  as 
Snake  Brook  Meadow, 
In  Wayland  and  Natick, 
building  embankments 
and  facing  them  with 
gravel. 


Total, 


2 

8 


$1«408  00 
17,225  00 


$1,166  00* 
16,850  00* 


Q.  P.  Ballard  &  Co.,     . 

Long  ft  Little,  Leomin- 
ster,  Mass. 


*  Contract  based  upon  thla  bid. 


t  Contract  completed. 
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Appendix  No.  1. 


THB  Year  1901  —  Watbb  Works. 
Beaervoir  Department. 

1901  have  bean  giytn  In  prevlons  roporU.] 


7. 

Data 
of  Contrael. 


Data  for 

Completion  of 

Contraet. 


9. 

DateofFUial 
Betlmata. 


10. 


Priees  of  Principal  Items  of 
Gontraets  made  In  1001. 


11. 

Amount  of 
Contraet. 


IS. 

Valne  of 
Work  done 
Deo.  81, 1901 


April  10, '09, 
June  18,  'OO, 
Dec.  12,  ^99, 
Ang.    1,»01, 


June  1,  "OO, 

Dee.  l,^^, 

July  1,>08, 

Not.  1, 04, 


Jan.  31, '01, 


For  clearing  and  grubbing, 
$56  per  acre ;  for  eoll  ez- 
cavaUon,  $0.27,  $0.83.  $0.87 
and  $0.89  per  en.  yd. ;  for 
earth  excavation,  $0.22  and 
$0.18  per  on.  yd. ;  for  gravel 
excavation,  $0.27  per  en.  yd, 


$167,180  87 

1,096,800  00 

288,500  00 

800,870  00 


$157,180  87 

727,900  00 

174,400  00 

89,700  00 


$1,852,800  87 


$1,009,180  87 


1 

2 
8 

4 


Dam  and  Aqueduct  Department. 

Oct.     1,'00, 

Nov.  16,  '04, 

- 

- 

$1,008,635  00 

$190,218  24 

5 

Nov.  25,  »01, 

Jnne    1,  '02, 

- 

$85.20  per  ton  of  2,000  Ibi., 
delivered  at  Berlin,  Mats. 

6,651  56 

- 

6 

Nov.  27,  '01, 

April  15, '02, 

" 

24-inch  valvee,  $446  each ;  ^ 
inch  flange-end  valvee, 
$1,630  each;  48.1nch  bell- 
ena  valvee,  $1,100  each. 

14,512  00 

^ 

7 

Deo.  14,  '01, 

April  15,  '02, 

$75  per  ton  of  2,000  lbs.,  de- 
livered at  Berlin,  Maes. 

1,014  00 

* 

8 

$1,625,812  56 

$190,218  24 

Sudbury  Department. 


Oct.   19, '00, 
Sept.  11,  '01, 


Dec.     1,  '00, 
Dee.  15, '01, 


April  18,  'tn, 


For  mnd  and  earth  excava- 
tion, $0.24  per  on.  yd. ;  for 
gravel  excavation,  $0.25 
per  CQ.  yd. 


$1,828  20 
14,000  00 


$15,828  20 


$1,828  20 
12,000  00 


$18;»3  90 


9 
10 
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Contracts  hade  and  pending  during  the 

Contracts  relating  to  the 


1. 

Num- 
ber 
of  Con- 
tract. 


100 


2 


aoo 


201 


WORK. 


Seetioo  2.  Weston  Aque- 
duct, 8,700 .feet  in  tunnel, 
4,765  feet  in  open  trench. 


Section  8,  Weston  Aque- 
duct, 2,160  feet  in  tunnel, 
8,360  feet  in  open  trench. 


Section  4,  Weston  Aque- 
duct, 4,156  feet  in  open 
trench. 


8. 

Num- 
ber of 
Bids. 


8 


Amount  or  Bid. 


4. 

Next  to  Low- 
est. 


9. 

J^owest. 


$284,581  60 


$200,477  00* 


181,226  10 


e. 

Oootrsctor. 


Shanahan,  Caspatis  8t 
Co.,  LouisviUe,  Ky., 
and  Columbus,  O. 


127,507  60*  ;  Shanahan,  Casparls  & 
Co.,  LoulsTllie,  Ky., 
and  Columbus,  O. 


10 


68,810  50 


04,888  50*,   Patrick  McGorem,  Bos- 
ton,  Mass. 


*  Contract  based  upon  this  bid. 
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Year  1901 — Water  Wobks  —  Continued. 
Weston  Aqueduct  Department. 


7. 

Date 
of  Contract. 


Date  for 

Completion  of 

Contract. 


9. 

Data  of  Final 
Satlmate. 


May    0,*01, 


May    0.*01. 


May    6, '01, 


Aug.  1,  '08, 


Ang.    1,*08, 


Aug.    1,  *08, 


10. 


PricM  of  Prlneinal  Itemi  of 
Contracu  made  in  1001. 


For  earth  excavation,  $0.87 
per  en.  yd. ;  for  rock  exca- 
vation, $1.40  per  en.  yd.; 
for  excavation  from  tnn- 
nelB :  No.  1,  $2.60  per  en. 
yd.;  No,  2,  $5.26  per  en. 

Sd.;  for  brick  masonry, 
lid  in  natural  cement  mor- 
tar :  in  open  trench,  $11.75 
per  cu.  yd. ;  In  tnnnel,  $12 
per  en  yd.;  for  natural 
cement  concrete  maaonry 
in  open  trench,  $4  per  on. 
yd.;  for  Portland  cement 
concrete  maaonry :  In  open 
trench,  $5.50  per  eu.  yd.; 
lining  in  tnnnel,  $0.26  and 
$6.75  per  cu.  yd. ;  for  di- 
mension stone  masonry, 
laid  in  mortar,  $87  per  cu. 
yd.;  for  face  dressing  of 
pointed  work,  $0  40perBq. 
ft.;  for  dry  rubble  stone 
masonry,  $3  per  eu.  yd.; 
for  dry  rubble  stone  pav- 
ing, $1.00  per  cu.  yd. 

For  earth  excavation,  $0.82 
per  cu-  yd.;  for  rock  ex- 
cavation, $1 .40  per  cu .  yd. ; 
for  excavation  from  tun- 
nel, $5.25  per  cu.  yd. ;  for 
brick  masonry,  laid  in  nat- 
ural cement  mortar,  $11.75 
per  cu.  yd.;  for  natural 
cement  concrete  masonry 
in  open  trench,  $4  per  cu. 
yd. ;  for  Portland  cement 
concrete  masonry :  In  open 
trench,  $5.60  per  cu.  yd.; 
lining  in  tunnel,  $6.26  and 
$5.75  per  cu.  yd.;  for 
dimension  stone  masonry 
laid  in  mortar,  $87  percu. 
yd.;  for  face  dressing  of 
pointed  work,  $0.40  per 
sq.  ft. ;  for  dry  rubble  stone 
masonry,  $8  per  cu.  yd.; 
for  dry  rubble  stone  pav- 
ing, $1  00  per  cu.  yd. 

For  earth  excavation,  $0.27 
per  cu.  yd. ;  for  borrowed 
earth,  $0.28  per  cu.  yd.; 
for  rock  excavation,  $2.10 
per  cu.  yd. ;  for  brick  ma- 
sonry, laid  in  natural  ce- 
ment mortar,  $11.26  per 
cu.  yd. ;  for  natural  cement 
eoncrete  masonry,  $8.00 
per  cu.yd.;  for  Portland 
cement  concrete  masonrv, 
$6.25  per  on.  yd.;  for  di- 
mension stone  masonry, 
laid  in  mortar,  $60  per  cu. 
yd.;  for  face  dressing  of 
pointed  work,  $0.26  per 
sq.  ft. ;  for  dry  rubble  stone 
masonry,  $8.60  per  cu.  yd. ; 
for  dry  rubble  stone  pav. 
ing,  $2  per  cu.  yd. 


11. 

Amount  of 
Contract. 


IS. 

Value  of 

Work  done 

Deo.  81, 1001. 


$200,477  00 


127,607  60 


64,888  60 


$46,000  00 


27,604  00 


40,026  00 
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Contracts  made  and  pendino  during 

CoTUracta  relating  to  the 


1. 

Num- 
ber 
of  Con- 
trMt. 


WORK. 


3 


m 


208 


ao4 


8. 

Ndid- 
ber  of 
Bids. 


Beetlon  6,  WMton  Aqne- 
doet,  ft,296  feet  la  open 
treneh.  Including  a  rail- 
road  croasing. 


Seetion  6,  Weiton  Aqne. 
dnot,  4,620  feet  in  open 
trench,  Inelnding  liphon 
chamber. 


Seetion  12,  Weaton  Aque- 
duct, 6,600  feet  in  open 
trench. 


le 


Amount  of  Bid. 


4. 

Next  to  Low- 
eat. 


S. 

Loweat. 


$189,028  00 


14 


16 


121,497  00 


139.107  60 


$187,626  60* 


120,646  60* 


184,096  60* 


Contractor. 


B  r.u  n  o  •    Balomone    h 
Petitti,  Boaton,Maaa. 


Bhanahan,  Oaaparia  ft 
Co.,  Lonlavllle,  Ky., 
and  Columbni,  O. 


Bhanaban,  Oaaparla  ft 
Co.,  LouUviiie,  Ky., 
andpolnmbui,  O. 


*  Contract  baaed  upon  thla  bid. 
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THB  Year  1901 — Watib  Wobks  —  Continued. 
Wetton  Aqueduct  Department  —  Continaed. 


7. 

Data 
of  Ck>ntnet. 


May    8.*01, 


Date  for 

Oompletton  of 

Oontnet. 


Aug.    1,  "OS, 


Date  of  Final 
Bstbnate. 


May    9.*01. 


May    0/01, 


ADg.    1,  >08, 


Aag.    1,'08, 


10. 

Prices  of  Prlneipal  Itoma  of 
Oontraoto  made  in  1901. 


For  earth  exoaTadon,  $0.27 
per  en.  yd. ;  for  borrowed 
earth,  $0.20  per  en.  yd.; 
for  roek  exeavatlon,  $1 
per  en.  yd. ;  for  brick  ma- 
aonry  laid  In  natural  cement 
mortar,  $11.60  per  en.  yd. ; 
for  natural  cement  oon- 
crete  maaonry,  $4.70  per 
en.  yd.;  for  Portland  ce- 
ment concrete  maoon^, 
$6.80  per  ou.  yd.;  for  dl- 
meneion  itone  maaonry, 
laid  In  mortar,  $90  per  en. 
yd.;  for  face  dreiilng  of 
pointed  work,  $0.26  per 
aq.  ft.;  for  dry  mbole 
atone  maaonry,  $4  per  ca. 
yd.:  for  dry  rabble  itone 
paving,  $4  per  en.  yd.; 
for  railroad  croeaing,  $200. 

For  earth  excaTation,  $0.86 
per  ca.  yd.;  for  borrowed 
earth,  $0.26  per  en.  yd.; 
for  rook  excavation,  $1.60 
per  en.  yd.;  for  brick  ma- 
sonry, laid  in  natural  ce- 
ment mortar,  $11.60  per 
ca .  y d . ;  for  natnral  cement 
concrete  masonry.  $4  per 
ca.  yd.;  for  Portland  ce- 
ment concrete  masonry, 
$5.60  per  cu.  yd.;  for  di- 
mension stone  masonry, 
laid  in  mortar,  $86  per  cu. 
yd.;  for  face  dressing  of 
pointed  work,  $0.40  per 
sq.  ft.;  for  dry  rabole 
stone  masonry,  $8  per  cu. 
yd.:  for  dry  rabble  stone 
paving,  $1.00  per  en.  yd. 

For  earth  excavation,  $0.24 
per  cu.  yd.:  for  borrowed 
earth,  $0.10  per  cu.  yd.; 
for  roclc  excavation,  $1.60 
per  cu.  yd.;  for  brick  ma- 
sonry, laid  in  natural  ce- 
ment mortar,  $11.26  per 
ou.  yd . ;  for  natural  cement 
concrete  masonry,  $8.66 
per  cu.  yd.;  for  Portend 
cement  concrete  masonry, 
$6.10  per  cu.  yd.;  for  di- 
mension stone  masonry, 
laid  in  mortar,  $36  per  cu. 
yd.;  for  face  dressing  of 
pointed  work,  $0.40  per 
sq.  ft.;  for  dry  rubole 
stone  masonry,  $8  per  cu. 
yd. :  for  dry  rubble  stone 
paving,  $1.00  per  cu.  yd. 


11. 

Amount  of 
Oontraet. 


19. 

Value  of 

Work  done 

Deo.  81, 1001. 


$187,626  60 


120,048  60 


184.000  60 


$61,480  00 


24,161  00 


82,476  00 
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CONTBACTS   MADE   AND   PBNDIHG  DURING 

CorUrcicts  relating  to  the 


1. 

Num- 
ber 
of  Oon- 
trmet. 


9. 


WORK. 


ao6 


211 


8. 

Num- 
ber of 
Bidi. 


Seotion  1ft,  Weaton  Aque- 
duct, 6,000  feel  In  lunnel, 
1,700  feet  In  open  trench. 


Oaatingi  for  siphon  ehem- 
ber. 

Beetloni  8  and  10,  Weiton 
Aqueduct,  6,300  feet  In 
open  trench,  including 
8  liphon  ehamben. 


4 

11 


AxocTKT  or  Bio. 


4. 

Next  to  Low- 
eet. 


$864,884  00 


11,840  00 


166,608  60 


S. 

Loweet. 


$846,290  00* 


10,008  00* 


146,180  00* 


Conlnetor. 


Michael  H.  Keef e,  Yonk. 
ere,  N.  Y.  Aeelgned 
on  Oct  13. 1001,  to  Go- 
lumbui  Oonetnietion 
Co.,  New  York,  N.Y. 


Henry  R.  WorthingtoB, 
New  York,  N.  Y. 

Wlneton  It  Co.,  CUnton, 
Maes. 


*  Contract  baaed  upon  thii  bid. 
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THE  Tear  1901  —  Water  Workb  —  Continued, 
Weston  Aquedtust  Department  —  Continued. 


7. 

Data 
of  Contract. 


Dmtefor 

Completion  of 

CootTMt. 


Date  of  Final 
Batimate. 


10. 


Price*  of  Principal  Items  of 
Contraeta  made  in  1901. 


11. 

Amoant  of 
Contract. 


19. 

Value  of 
Work  done 
Deo.  81»  1901. 


Hay  20,  ■01, 


Hay  21.  *01, 


Aoy.  28,  '01, 


Aag.    I,  '08, 


AprU  1, '02, 


Ang.    1, '08, 


For  earth  excavation,  $0.80 
per  cu.  vd. :  for  borrowed 
earth,  to.'lb  per  on.  yd.; 
for  rock  excavation  $0.80 
per  en.  yd.;  for  excava- 
tion from  tunnel,  $6  per 
on.  yd. ;  for  brick  maionry 
in  open  trench,  laid  in 
natural  cement  mortar, 
$12  per  cu.  yd.;  for  nat- 
ural cement  concrete  ma- 
•onry,in  open  trench,  $5 
per  eu.  yd. ;  for  Portland 
cement  concrete  masonry : 
in  open  trench,  $6  per  eu. 
yd.,  for  lining  In  tunnel, 
$6.26  and  $6  per  cu. 
yd.;  for  dimension  stone 
masonry,  laid  in  mortar, 
$80  per  eu.  yd.;  for  fsce 
dressing  of  pointed  work, 
$0.60  per  sq.  ft.;  for  dry 
rubble  stone  masonry, 
$2.60  per  on.  yd.;  for  dry 
rubble  stone  paving,  $2 
per  cu.  yd. 

For  12  aeta  eastings,  $10,008, 


For  earth  excavation,  $0.80 
per  cu.  yd. ;  for  borrowed 
earth,  $0.18  per  cu.  yd.; 
for  rock  excavation,  $1.76 
per  cu.  yd.;  for  brick 
masonry,  laid  in  natural 
cement  mortar,  $11  per 
00.  yd. ;  for  natural  cemeut 
concrete  masonry,  $8.86 
per  cu.  yd.;  for  Portland 
eement  concrete  masonry, 
$6.80  per  cu.  yd.;  for 
dimension  stone  masonry, 
laid  in  mortar,  $60  per 
eu.yd.;  for  face  dressing 
of  pointed  work,  $0.60  per 
sq.  ft.;  for  dry  rubble 
stone  masonry,  $4  per  eu. 
yd. ;  for  dry  rubble  stone 
paving,  $4  per  cu.  yd. 


$846,290  00 


10,906  00 
146,189  00 


$46,066  00 


2,780  00 
11,86100 


2 
8 
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Contracts  made  akd  pbndiho  buring 

Contracts  relating  to  the 


1. 

Nnm- 

b«r 

of  Con- 

trMt. 


8 


8 


M, 


WORK. 


21t 


218 


218 


SMtlon  11,  Weston  Aque- 
duet,  6,800  f  e«t  In  trench . 


Seetlon  15,  Wetton  Aque- 
dnct,  800  feet  In  tan. 
nel,  6,126  feet  In  open 
treneh,  alao  exoaTatlon 
from  portion  of  Wetton 
Reeervoirand  oonstrnc- 
tlon  of  portion  of  dam 
and  drain. 


Beotion  14,  Weiton  Aqae- 
duct,  open  channel  and 
npper  portion  of  reeer- 
▼olr. 


8. 

Num> 
berof 
Bids. 


10 


AxouNT  or  Bid. 


4. 

Next  to  Low- 
eat. 


S. 

Lowest. 


$167,270  00 


10 


197,668  00 


$148,886  00* 


171,846  00* 


Contractor. 


Winaton  8c  Co.,  Olinton, 


Winaton  8b  Co.,  CUnton. 
Maaa. 


88,384  00 


68,490  00*, 


Nawn  8b  Brock,  Boaton, 
Ml 


*  Contract  baaed  npon  thii  bid. 
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THE  Yeab  1901 — Watbb  Wobxs — Continued. 
WeaUm  Aqueduct  Department  —  Continued. 


7. 

Dmto 
of  Contnet. 


Date  for 

Oomplotton  of 

Oontnol. 


Dmto  of  Final 
Batlinate. 


10. 


PrloM  of  Prindpal  Items  of 
Oontraeto  maoe  In  1901. 


11. 


Amount  of 
Oootnot. 


19. 

Valne  of 

Work  done 

Deo.  81, 1001. 


Aug.  28,  *01, 


Aug.  S8,'01, 


Aug.    1,>08, 


Aug.    1,  '08, 


Not.  86,  '01, 


Aug.    1,'08, 


For  earth  excavation,  $0M 
per  en.  yd.;  for  borrowed 
earth,  $0.25  per  en.  yd.; 
for  rock  excavation,  $1.£0 
per  en.  yd.:  for  brick 
maaonry,  laid  In  natural 
cement  mortar,  $11  per 
on.  yd. ;  for  natnnl cement 
concrete  maeonrj,  $8.80 
per  en.  yd.;  for  Portland 
cement  concrete  maionry, 
$fi.30  per  en.  yd.;  for 
dimenilon  Atone  masonry, 
laid  in  mortar,  $60  per  en. 
yd.;  for  face  drcMlng  of 
pointed  work,  $0.00  per 
•q.  ft.;  for  dry  rubole 
■tone  maaonry,  $4  per  en. 
yd. ;  for  dry  mbble  itone 
paving,  $4  per  en.  yd. 

For  earth  excavation:  in 
open  trench,  $0.43  per  en. 
yd.,  in  reservoir,  $0.37 
per  CO.  yd. ;  for  borrowed 
earth,  $0.82  per  cu.  yd.; 
for  rock  excavation,  $1.40 
per  en.  yd.;  for  excava- 
tion ftom  tonnel,  $6  per 
cu.  yd . :  for  brick  masonry, 
in  open  trench,  laid  in 
natural  cement  mortar, 
$11  per  cu.  yd.;  for  natu- 
ral  eement  concrete  ma^ 
sonry,  in  open  trench, 
$3  80  per  cu.  yd.;  for 
Portland  cement  conerete 
masonry :  in  open  trench, 
$5.10  per  on.  yd.,  for  lin- 
log  in  tunnel,  $7  and  $6 
per  cu.  yd.;  for  dimension 
stone  masonry,  laid  in 
mortar,  $80  per  cu.  yd.: 
for  face  dressing  of  pointed 
work,  $0.66  per  sq.  ft.; 
for  dry  rubble  stone  ma^ 
sonry,  $3  per  cu.  yd.;  for 
dry  rubble  stone  paving, 
$8  per  cu.  yd. 

For  earth  excavation,  $0.28 
per  cu.  yd.;  for  rock  ex- 
eavation,  $1.60 per  cu.  yd.; 
for  riprap,  $1  per  cu.  yd.; 
for  slope  paving,  $2  per 
cu.  yd.;  for  Portland  ee* 
ment  concrete  masonry, 
$6  and  $6.60  per  cu.  yd.: 
for  ashlar  masonry,  $18 
per  cu.  yd. ;  for  dimension 
stone  masonry,  $80  per 
cu.  yd. ;  for  face  dressing 
of  pointed  work,  $0  40  per 
sq.  ft. ;  for  layiog  SO-lnch 
cast-iron  pipe,  $1  per  lin .  ft. 


$148,886  00 


111,646  00 


68,400  00 


$4,884  00 


8 
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Contracts  made  and  pending  durino 

Contracts  reUUing  to  the 


1. 

Num- 
ber 
of  Con* 
traet. 


WORK. 


8. 

I  Num- 
ber of 
Bids. 


Amount  of  Bid. 


4. 

Next  to  Low- 
est. 


S. 

Lowest. 


8 


319 


820 


Special 
Order.f 


Beotlon  1  of  the  Weeton 
Reaervolr,  central  por- 
tion. 


11 


$04,971  26 


Section  2  of  the  Weston 
Reservoir,  lower  portion 
of  reservoir,  including 
dam  and  concrete  drain. 


90,162  60 


19  tons  164nch  and  12  tons 
12-lnch  cast-iron  water 
pipe,  and  2  tons  special 
castings. 


ToUl, 


777  00 


$60,687  60* 


88,292  60* 


768  90* 


Oontaractor. 


Nawn  &;  Brock,  Beaton, 
Mass. 


Nawn  ft  Brock,  Boston, 
Ml 


United  States  Cast  Iron 
Pipe  and  Foundry 
Coaipan7,Phllade)phlm, 
Pa. 


Contracts  relating  to  the 


4 

72t 

6 

122t 

6 

1261 

7 

187t 

8 

171t 

9 

18&t 

10 

192t 

11 

194t 

12 

198tt 

IS 

l-M.ft 

14 

206 

8  pumping  engine*,  . 

Pumping  engine, 

Low-serrloe  pumping  sta 
tion. 

Spot  Pond  pumping  sta 
tion. 

8  sluice  gates,    . 

Gate-house, 

Forbes  Hill  Reservoir, 

Forbes  Hill  standplpe. 

Tunnel  under  Mystic 
River. 

Tubular  boilers. 

Masonry  water  tower  on 
Forbes  Hill,  Quincy, 
Mass. 


6 

4 

9 

10 

8 

9 

18 

4 

1 
2 
4 


$196,000  00 

64,000  00 

193,060  00 

110,822  60 

10,039  00 
10,899  00 
86,366  00 

4,498  00 

-§ 

0,660  00 

24,973  00 


$180,600  00* 

02,600  00* 

182,069  60* 

108,480  00* 

8,980  00* 

9,974  00* 

84,780  00* 

4,426  00* 

-§ 

4,900  00* 

24,790  00* 

Holly    Manufacturing 
Company. 

Holly    Manufacturing 
Company. 

Norcroas  Bros , 

McNeil  Bros., 

The  Atlantic  Works, 

John  S.Jacobs  fr  Bon 

Beckwith   &   Quaoken 
bush. 

Walah's  Holyoke  Steam 
Boiler  Works. 

Charles  A.  Haakin, 

Lake    Brie    Bolter 
Works. 

J.  S.  McCoy,   Boston, 
Mass. 


*  Contract  based  upon  this  bid. 

X  This  contract  charged  to  maintenance. 


t  Contract  completed. 

S  Competitive  bids  were  not  received  on  this  contract. 
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THB  Year  1901  —  Water  Works  —  Continued. 
Weston  Aqueduct  Department  —  Concluded. 


7. 

T^-4^  Date  for    ^ 


Date  of  Bloal 
Batimate. 


10. 


Prieoi  of  Prindpal  Items  of 
Contracts  maoe  In  1901. 


11. 

Amonnt  of 
Contraet. 


It. 

Value  of 
Work  done 
Dec.  81, 1001. 


Nov.  26,  '01. 


Nov.  2«,  »01, 


May   9,  *01, 


Aug.    1,  *03, 


Aug.    1, '08, 


June  19,  '01, 


For  earth  excavation,  $0.25 
per  en.  yd  ;  for  rock  ex- 
cavation, $1.50  per  cu.  yd. ; 
for  riprap,  $1  per  en.  yd. ; 
for  fumlehlng  and  laying 
18  and  20  inch  sewer  pipe 
for  drains  and  culvert, 
$2.50  per  lin.  ft. 

For  clearing  and  grubbing, 
$100  per  acre;  for  earth 
excavation,  $0.29,  $0.84 
and  $0.80  per  cu.  yd.;  for 
rock  excavation,  $1.30  and 
$2.50per  cu.  yd.;  for  rip* 
rap,  $1  per  cu.  yd.;  for 
slope  paving,  $2.60  per  cu. 
yd.;  for  Portland  cement 
concrete  masonry,  $5  and 
$5  50  per  en.  yd.;  for  di. 
mension  stone  masonry, 
$40  per  cu.  yd.;  for  face 
dressing  of  pointed  work, 
$0.60  per  sq.  ft.;  for  lay- 
ing 16- inch  cast-iron  pipe, 
$0.75  per  lin.  ft. 

Pipes,  $21.90,  special  cast- 
ings, $45,  per  ton  of  2,000 
lbs. 


$50,587  60 


88,292  60 


792  28 


$1,815,921  73 


$792  23 


$204,088  28 


Distribution  Department. 

\ 

Oct.  20,  »97, 

July  20, '99, 

Sept.  11,  '01, 

- 

$150,784  62 

$160,784  62 

4 

Sept.  20,  '98, 

Jan.   20, '00, 

Nov.    6, '01, 

- 

78,139  38 

78,180  88 

6 

Aug.  26,  '98, 

July  15, '99, 

May     2, '01, 

- 

200,549  82 

200,549  82 

6 

Jan.    7, '99, 

Dec.  15, '99, 

May   24, '01, 

- 

122,181  06 

122,181  08 

7 

June  28,  '99,  [  Jan.     1,  '00, 

July  81,  '01, 

- 

9,262  00 

9,262  00 

8 

AprU21,'00, 

Oct.      1,  *00, 

June    4,  '01, 

- 

9,974  00 

9,974  00 

9 

July    7, '00, 

Dec.     1,  '00, 

Dec.  24, '01, 

- 

37,258  61 

87,258  61 

10 

July  20,  >00, 

Nov.    1, '00. 

Jan.   15, '01, 

- 

4,529  72 

4,629  72 

11 

Aug.  2,  '00,    Nov.    1,  »00, 

Mar.    6, '01, 

■ 

20,507  81 

20,607  81 

12 

Sept.  26. '00, 

Nov.  15,  '00, 

July  25,  '01, 

- 

4,900  00 

4,900  00 

13 

May  28,  >01, 

Nov.    1,'01, 

- 

For  whole  work,  $24,700,    . 

24,700  00 

16,600  00 

14 
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Contracts  made  and  pending  during 

Contracts  relating  to  the 


1. 

Nam- 

b«r 

of  Oott- 

tTMt. 


WORE. 


8 
4 


8 


207t 


aoo 


216t 
216 


217 


221 


222 


Special 
Order.! 


9  .Special 
Order,  t 

10  ,  Special 
Order,  t 


Laying  water  pipes  la 
Stoneham,  Maaa.,  Sec- 
tion 29  of  the  diairlbU' 
tion  tyatem. 


Bear    Hill    Reaervolr    in 
Stoneham,  Maas. 


ConnectloD  chamber  at 
OheitnntHlU. 

8,900  tona  oaat-iron  water 
pipea,  7»800  tone  i8-lnch, 
1,100  tona  0O.laoh,  100 
tcna  tpedal  oaatlnga. 


8,950  tons  eaat-lron  water 

Sipea,  6,iMK)  tons  48>inoh, 
,860   tona   60-lnch,  100 
tona  tpeclal  eaaUnga  $ 


11 


Speelal 
Order,  t 


80  water  valvea,  10  36.1nch, 
8  24.inch,  6  16.1nch,  16 
12.1nch. 

284  tona  apecial  caatlnga,§ 


60  tooa  12-lnch  caat-lron 
water  pipea. 


6  SO.inch  water  gatea, 

Hydraallc  eylln4(er  for 
86-lnch  valve  and  16- 
inch  check  valve. 

Fnmlahlng  and  erecting 
8  20-incii  tlnloe  gatea 
and  1  12  inch  alnioe 
gate. 


Nam- 
berof 
Bids. 


Total, 


6 


8 
2 


2 
1 


Amoukt  op  Bid. 


4. 

Next  to  Low- 
eat. 


5. 

Loweat. 


$22,646  10 


$20,907  50* 


19,456  00« 


1,668  00 

48-ineh  pipea, 
$25.80  per 
ton;  ape- 
cial eaat- 
ings,  $60 
per  ton  X 


16,950  00 


Contractor. 


The  C.  H.  Bglee  Com- 
pany, Boaton,  Maaa. 


The  C.  H.  Bglee  Com. 
pany,  Boaton,  Maaa. 


12,660  00 


3,552  00* 

48-inch  pipea, 
$22.87  per 
ton;  ape- 
cial cast, 
inga,  $50 
per  ton.* 

48-ineh  pipe, 
$28.87  per 
ton  ;  60- 
Inoh  pipe, 
$26.90  per 
ton:  ape. 
oial  caat- 
inga,  $76 
per  ton.* 

11,940  W* 


23,727  64  >         22,804  26* 


1,080  00 


],600  00 


1,372  00 


1.075  00* 

1.076  00* 
1,099  00* 

1,010  00* 


NororoM  Broa.,  Boaton, 
Maaa. 

United  Statea  Caat  Iron 
Pipe  and  Foundry 
Company,  New  York, 
N.  X . 


United  Statea  Caat  Iron 
Pipe  and  Foandry 
Company,  New  York, 


uomps 

N.  Y, 


Geo.  F.  Blake  Manu* 
factoring  Company, 
New  York,  N.  Y; 

Geo.  F.  Blake  Manu- 
facturing  Company, 
New  York,  N.  Y. 

United  Statea  Caat  Iron 
Pipe  and  Foandry 
Company,  New  York, 
N.Y. 

Coffin  Valve  Company, 
Boston,  Maaa. 

Coffin  Valve  Company, 
Boston,  Mass. 

Coffin  Valve  Company, 
Boaton,  Maas. 


*  Contract  baaed  npon  this  bid.  t  Contract  completed. 

t  Bid  did  not  conform  with  specifleations  regarding  time  of  delivery,  and  was  informal. 

§  Includes  ptpea  and  eaailngs  supplied  to  other  departments. 
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THE  Year  1901  —  Watbr  Works — Continued, 
Distribution  Department  —  Concluded. 


7. 

Date 
of  Contnet. 


8. 

Date  for 

Completion  of 
Contraet. 


Date  of  Final 
Eetlmate. 


10. 


Prieea  of  Prindpal  Itemi  of 
Contraeta  made  In  1901. 


11. 


Amonnt  of 
Oontraet. 


It.  . 

Talne  of 
Work  done 
Dec.  81»  1901. 


Jone  22,  '01/  Sept.  16,  *01, 


July  10,  '01, 


Jnly    S.'Ol, 
Not.  21,  '01, 


Not.  16,  "Ol, 


Not.  21,  >01, 


Not.  30,  '01, 

Not.  25, '01, 

AprU18,'01, 

May  16, '01, 
July  8, '01, 

July  15.  '01, 


Dee.    1,  '02, 


Dee.    1,  »02, 


Ang.  SO,  '02, 


Sept.    1, '02, 


May     1,  '01, 


Dee.  11, '01, 


Oct.    24, '01, 


Jane    5,  '01, 

Oct.     2,  '01, 
Oct.    18, '01, 

Dee.     4,  '01, 


For  laying  eaet-lron  pipe: 
24.1ncli,  $1.80  per  lln.  ft., 
20  inch,  $1.08  per  Un.  ft.; 
for  laying  cable,  $0.06  per 
lin.  ft.;  for  rock  excaTa- 
tion,  aboTe  grade,  $8  per 
en.  yd.:  for  brick  cham- 
ber!: for  SO>ineh  TalToe, 
$50  eaoh;  for  small  TalTee, 
$80  each. 

For  earth  excaTatlon,  $0.40 
per  en.  yd  ;  for  rock  exca' 
TatioD,  $1.96  per  en.  yd. ; 
for  Portland  cement  con- 
crete masonry,  $7  per  en. 
yd.;  for  paving  set  in 
mqrtar,  $8  per  en.  yd.; 
for  riprap,  $1.60  per  ca. 
yd.;  for  granite  dimension 
stone  masonry,  $60  per  en. 
yd. 

For  building  complete, 
$1,662. 

48- inch  pipe,  $22.87;  60- 
inch  pipe,  $26.90;  special 
caatinga,  $50  per  ton  of 
2.000  lbs..  dellTered  in 
Newton,  Mass. 

48-inoh  pipe,  $23.87;  OO-ineh 
pipe,  $26.90;  special  cast- 
ings, $76  per  ton  of  2,000 
lbs.,  dellTered  at  Olen- 
wood,  Newton,  FayTille 
and  Berlin,  Mass. 


36-ineh  TalTes,  $678;  24- 
ineh  TalTes,  $278;  16-inoh 
TalTes,  $161;  12.inoh 
TalTes,  $184. 

$78  to  $88  per  ton  of  2,000 
lbs.,  dellTered  at  Qlen- 
wood,  Newton,  Fayville 
and  Berlin,  Mase. 

$21.60  per  ton  of  2,000  lbs., . 


$216  each,      .       .       .       . 

Hydranlio  cylinder,  $960 ; 
l6-ineh  check  TaWe,  $149. 

20-ineh  sluice  gates,  $278 
each;  12-lneh  sluice  gate, 
$191. 


$20,460  12 


19,466  00 


1,662  00 
218,876  00 


281,817  80 


11,940  00 

22,804  26 

1,076  00 

1,076  00 
1,099  00 

1,010  00 


$1,188,616  71 

'        


$20,460  12 


17,720  21 


1,662  00 


1,077  72 

1,076  00 
1,099  00 

1,010  00 


$607,666  09 


2 


8 

4 


9 
10 

11 
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Contracts  made  and  pending  during  the  Year  1901  —  Water  Works 

—  Oonduded. 

Sammary  of  Contracts.* 


Approxtmate 
AmoDDt  of 
Oontnots. 


Value  of  Work 
done  Decern* 
ber  81, 1001. 


WaoboMtt  Reeervolr,  4  oootraets 

WaohuMtt  Dam,  2  ooDtraete 

Sudbury  Department,  1  ooutraot, 

Wealon  Aqnednet  and  Reeenroir,  14  oontraota,      .... 

Dlitribntion  Department,  16  oontraeta, 

Total  of  87  contraets  made  and  pending  during  tbe  year  1901, 
194  contraoU  completed  In  1896, 1897, 1898, 1899  and  1900,     . 


Deduet  for  work  done  on  11  Budbnry  Reeervolr  oontraeta  by  tbe  elty 
of  Boston, 


Total  of  281  oontraete, 


$1,882,800  87 

1,610,286  66 

14,000  00 

1,816,129  60 

1,168,949  90 


$6»461,166  88 
6»862,091  67 


$18,814,168  00 
612,000  00 


$12,802,168  00 


$1,009,180  87 

190,218  24 

12,000  00 

298,246  00 

667,896  66 


$2,262,491  17 
6,862,991  67 


$9,128,482  84 
612,000  00 


$8,618,482  84 


*  In  thlfl  lummary,  contracts  obarged  to  malntenanee  are  excludedi 
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Appendix  No.  2. 


r 

Cement  Tests. 

The  following  tables  ooatain :  — 

1.  Long-time  tests  of  cements  ased  by  the  Dam  and  Aqueduct  and  Res- 
ervoir departments  during  the  years  1896  to  1900,  inclusive.  The  tests  for 
shorter  periods  were  published  in  Appendix  No.  8  of  the  last  annual  report 
of  the  Metropolitan  Water  Board,  and  are  omitted  this  year. 

2.  All  tests  of  cement  used  in  the  construction  of  the  Wachusett  Dam 
during  the  year  1901. 

8.  Tests  of  all  cements  used  in  the  construction  of  the  Weston  Aqueduct 
during  the  year  1901. 

The  methods  of  testing  were  the  same  as  described  in  Appendix  No.  8  of 
the  report  of  the  Metropolitan  Water  Board  for  the  year  1897. 

Tabulation  of  Cement  Tests  for  All  Brands  of  Natural  Oementy  of  which 
Nine  Hundred  Barrels  or  More  were  used  on  Construction  Work  by  the 
Dam  and  Aqueduct  and  Beservoir  DepartmerUe  from  1896  to  1900^ 
Inclusive. 


BRAND. 


1 

p 
s 


o 

h 
9 

a 


I 


P 

•c 

o 

a 
o 
V 

-a 
a 

o 


B6»eb, 
Hoflman, 
Norton, 
Union, 

ToUI, 


8,880 

46,846 

00,877 

900 


116,602 


(Neat, 
jltol, 
(Neftt, 
Jltol, 
Neat, 
j  1  to  1, 
JNeat, 
iltol. 


(Neat, 
Jltol, 


TXNSXLI  Stiuinoth. 


TWO 
TKABS. 


si 

9 

■  ^ 


84 
84 

108 
108 
80 
80 
22 
22 


262 
262 


h  a 

Ah 


487 
816 
487 
827 
440 
206 
400 
670 


468 
888 


THBIX 
TSAB8. 


2^ 

a 


60 
60 
82 
82 
64 
64 
10 
10 


198 
198 


•s 

h  a 

■S  •• 
a  0 

p  c* 

gee 

Ph 


482 
840 
407 
847 
468 
814 
474 
817 


480 
862 


PITB 
TSAB8. 


J 

o  • 
P 

gpQ 

p 


18 
18 


18 
13 


u  a 

|i 

p  ^ 

|3l4 


618 
881 


618 
881 
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Tabulation  of  OemerU  Tests  for  AN,  Brands  of  Portland  Cement^  of  nohkh 
Nine  Hundred  Barrels  or  More  were  used  on  Gonstruction  Work  by  the 
Dam  and  Aqueduct  and  Reservoir  Departmemls  from  1896  to  1900^ 
IndiLsive. 


• 

& 

O 

U 
• 

s 

0 

Oompoattion  of 

Briquette. 

TSKBILB  STSBNOTH. 

BIOHTBBN 
X01TTH8. 

TWO 
TBAR8. 

THBBE 
TBABS. 

FITS 
TXAB8. 

BRAND. 

• 
1 

• 

if 

0 

55 

■ 

•s 

Oh 

• 

o  fi 

0 

J 

H 

• 

i 

H 

0 

• 

•8 

Pk 

S3  ^ 

0 

• 

p 

p-l 

Atlae,        .... 
Brooka-Bhoobridge, 

Giant 

Iron  Clad, . 

Blettin.airetow, 

WeatKent, 

18,600 
6»706 

16,804 

7,778 

070 

8,804 

Neat,     . 
2tol,     . 
Neat,      . 
2tol,     . 
Neat,      . 
2  to  1,     . 
Neat,      . 
2tol,     . 
Neat,      . 
2tol,     . 
\  Neat, 
2  to  1,     . 

66 

06 

6 

6 
66 
66 

84 
84 
8 
8 
10 
10 

848 
834 
674 
621 
608 
426 
760 
806 
666 
870 
686 
622 

80 
80 
66 
66 
66 
66 
84 
84 
61 
68 
60 
60 

818 
836 
702 
447 
622 
422 
800 
804 
714 
840 
680 
484 

66 
66 
60 
60 
42 
42 
14 
14 
42 
42 
61 
61 

706 
840 
684 
468 

600 
418 
746 
410 
700 
882 
670 
424 

16 
16 

2 

2 

10 

19 

678 
460 

ei 

S78 
678 
800 

ToUl 

61,760 

Neat. 
2tol,     . 

186 
186 

721 
806 

884 
886 

707 
880 

264 
264 

680 
806 

36 
86 

620 
421 
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Table  No.  S 

1.  —  Rainfall  in  Inches  aJt  Jefferson^  Mass,, 

in  1901. 

DAT  OF  MONTH. 

m 

>» 

u 

S 
1 

• 

g 

1 

• 

1 

■ 

* 

• 

s 

■ 

D 

1 

p 
< 

1 

* 

1 

o 

• 

ft* 

1 

1.     . 

- 

- 

- 

- 

- 

- 

- 

0.71} 

- 

0.11} 

- 

2,     . 

- 

- 

0.06t 

* 

- 

0.08} 

- 

- 

0.75} 

- 

- 

8,     . 

- 

- 

- 

* 

0.40} 

- 

- 

0.18} 

- 

- 

« 

4,     . 

- 

* 

o.sot 

* 

- 

0.07} 

- 

0.10} 

- 

- 

- 

2.0011 

5,     . 

- 

1.16} 

0.40} 

2.41} 

- 

- 

0.07} 

- 

- 

- 

- 

- 

8.     . 

- 

- 

* 

- 

- 

* 

• 

- 

0.14} 

- 

-. 

- 

- 

- 

* 

> 

* 

- 

0.86} 

0.66} 

1.76} 

- 

«* 

- 

- 

0( 

0.12t 

- 

0.20} 

* 

• 

. 

0.28} 

. 

. 

- 

. 

- 

10,     , 

* 

- 

* 

2.86} 

♦    • 

- 

- 

- 

* 

- 

- 

0.77} 

11,     . 

* 

- 

2.i6t 

- 

1.00} 

* 

- 

0.41} 

- 

* 

- 

12,     . 

1.1211 

- 

- 

- 

0.24} 

- 

0.76} 

0.06} 

0.22} 

* 

0.7011 

- 

18,     . 

- 

- 

* 

- 

- 

- 

- 

- 

- 

* 

- 

- 

14,     . 

* 

- 

* 

- 

- 

- 

- 

- 

- 

* 

0.07J 

* 

Ifi,     . 

* 

- 

« 

- 

- 

- 

- 

- 

0.85} 

2.00} 

- 

1.76} 

16,     . 

• 

* 

* 

0.26} 

0.14} 

- 

- 

- 

- 

- 

- 

- 

- 

17,     . 

0.08} 

0.00} 

- 

- 

- 

- 

0.00} 

* 

* 

♦ 

- 

* 

18,     , 

- 

- 

- 

- 

* 

- 

- 

0.80} 

* 

0.18$ 

- 

0.11} 

1»,     . 

- 

- 

- 

- 

* 

- 

- 

0.18} 

0.80t 

0.04§ 

o.iot 

- 

20,     , 

* 

- 

- 

* 

1.861 

- 

- 

* 

- 

- 

- 

- 

21,     . 

O.OSf 

- 

1.86} 

* 

- 

* 

- 

0.16} 

- 

- 

- 

- 

22,     . 

- 

0.07} 

- 

* 

0.14} 

1.08} 

0.06} 

- 

- 

- 

- 

- 

28.     . 

* 

* 

- 

•* 

- 

0.80} 

- 

- 

- 

- 

- 

♦ 

24,     . 

o.20ir 

0.08} 

0.17} 

« 

* 

«* 

- 

* 

- 

- 

* 

0.66)1 

26, 

- 

- 

- 

S.OOf 

1.60} 

« 

1.10} 

2.26} 

- 

- 

1.801 

0.06} 

26, 

- 

- 

♦ 

- 

- 

- 

- 

- 

- 

- 

0.04} 

« 

27. 

* 

- 

1.06} 

- 

* 

- 

- 

- 

- 

- 

- 

0.87} 

28. 

0.04} 

« V 

- 

- 

* 

- 

* 

- 

- 

- 

- 

« 

29, 

- 

- 

- 

- 

• 

- 

1.81} 

- 

* 

- 

- 

* 

80, 

* 

- 

- 

0.83} 

2.10} 

- 

- 

- 

0.44} 

- 

- 

2.25} 

81, 

0.80} 
1.01 

■ 

1.30 

6.02 

0.44 

7.83 

2.26 

• 

6.56 

4.02 

2.08 

- 

2.82 

- 

1 

'otali 

», 

8.06 

0.86 

Toul  for  the  year,  57.87  iachea. 

*  Rainfall  Inolnded  in  that  of  following  day.         }  Ratn. 

§  Rain  and  sdow.  ||  Rain,  anow  and  hail. 


}  Snow. 

IF  Snow  and  hail. 
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Table  No. 

3.- 

-  RainfaU 

in  Inches  at  . 

FramingJiamy 

Ma88.<,  in 

1901. 

DAY  OF  MONTH. 

• 

§ 

1 

• 

1 

• 

< 

• 

1 

• 
S 

B 

• 

t 

p 
< 

1 

i 

o 
O 

m 

1 

1 

• 

1.     . 

•        •       • 

- 

- 

- 

- 

- 

0.04t 

- 

0.24t 

- 

0.04t 

- 

2, 

- 

- 

O.lSf 

0.02t 

0.70t 

- 

0.26t 

0.02t 

♦ 

- 

♦ 

a. 

- 

- 

0.20t 

* 

- 

- 

- 

cost 

o.ut 

0.51t 

- 

1.77§ 

4. 

- 

* 

♦ 

* 

- 

- 

o.o«t 

- 

- 

- 

6, 

- 

1.86t 

0.85$ 

1.98t 

- 

0.19t 

- 

- 

o.oot 

- 

- 

8. 

- 

- 

- 

« 

- 

- 

0.21t 

* 

- 

0.06t 

- 

- 

T. 

- 

- 

- 

* 

- 

• 

0.02t 

1.841 

- 

- 

- 

- 

8. 

0.02t 

- 

• 

* 

- 

0.42f 

- 

- 

- 

- 

- 

- 

», 

- 

- 

o.sst 

* 

- 

- 

0.21t 

- 

- 

- 

- 

- 

10.     . 

0.60§ 

- 

« 

2.501 

* 

- 

- 

- 

• 

- 

- 

i.oot 

11.     . 

* 

- 

2.26t 

- 

1.82t 

- 

1.20t 

o.oet 

0.69t 

- 

* 

- 

w,    . 

0.75$ 

0.02t 

- 

- 

- 

- 

0.02t 

cut 

- 

0.85§ 

* 

13, 

- 

- 

- 

- 

0.27t 

- 

- 

0.02t 

0.06t 

0.02t 

- 

0.12t 

14.     . 

* 

- 

0.121 

- 

- 

-      . 

- 

- 

- 

* 

- 

* 

16. 

* 

- 

o.oit 

* 

- 

- 

0.08t 

0.62t 

1.86t 

- 

8.02t 

1«, 

0.14$ 

o.ou 

- 

0.65t 

«* 

- 

- 

- 

- 

- 

- 

- 

17.     . 

o.io: 

- 

- 

- 

- 

- 

0.42t 

* 

0.28t 

0.05t 

- 

* 

18.     . 

- 

- 

- 

- 

* 

- 

- 

0.44t 

* 

- 

• 

0.12t 

w,    . 

- 

- 

- 

- 

« 

- 

-      . 

O.oet 

0.24t 

- 

0.2U 

0.02t 

20.     . 

- 

- 

* 

* 

2.47t 

- 

_ 

- 

0.06t 

- 

- 

- 

21.     . 

o.oit 

- 

1.02t 

* 

- 

0.05t 

o.ost 

- 

- 

- 

- 

- 

22.     . 

- 

- 

- 

« 

0.13t 

0.68t 

- 

- 

- 

- 

- 

- 

28,     . 

• 

♦ 

- 

• 

- 

0.04t 

- 

- 

- 

- 

O.Q2t 

* 

34.     . 

0.12t 

0.111 

0.27t 

♦ 

* 

0.02t 

• 

• 

- 

- 

• 

I.oot 

26.     . 

- 

- 

- 

2.74t 

0.74t 

i.oot 

2.36t 

- 

2.08t 

0.02t 

26,     . 

- 

- 

* 

- 

* 

- 

0.02t 

- 

- 

- 

0.021 

* 

27,     . 

- 

- 

1.72t 

- 

♦ 

- 

- 

- 

- 

- 

- 

0.01§ 

28,     . 

- 

- 

- 

- 

* 

- 

« 

- 

- 

- 

- 

- 

29.     . 

- 

- 

- 

♦ 

1.54t 

- 

0.62t 

- 

» 

80,     . 

* 

- 

- 

0.26t 

1.871 

- 

- 

- 

- 

- 

2.80t 

81.     . 

0.22t 

1  1.86 

1 

- 

6.41 

8.00 

O.oit 

7.01 

■ 

5.10 

4.42 

- 

2.57 

2.72 

- 

T 

oula 

. 

1.40 

1.20 

2.06 

10.87 

Total  for  the  year,  54.70  inohea. 

*  Ralofall  inoladed  Id  that  of  foUowing  day.  t  Bain. 

S  RaiD  and  anow.  IT  Bnow  and  hail. 


X  Sdow. 


236 


METROPOLITAN   WATER 


[Pub.  Doc. 


Table  No.  A,— Rainfall  at  Chestnut  HxU  Reservoir  in  1901. 


DATE. 


•8 


Duration. 


Jan.  10, 
Jan.  11, 
Jan.  11, 
Jan.  12, 
Jan.  1ft, 
Jan.  17, 
Jan.  18, 
Jan.  80, 
Jan.  81, 
Total, 


jo.fiS 

1 0.75 

0.09 

I  0.10 

1 0.26 


1.72 


8dow. 


Rain  and 

•DOW. 

Snow  and 
rain. 

Snow. 


Snow. 


1.16  P.M.  to 

1.30  P.M.  to 

AM  AM.  to 
6.80  P.M.  to 

8.16  P.M.  to 


1.80  A.M. 

8.16  P.M. 
3.00  P.M. 

2.00  A.M. 

10.00  P.M. 


Feb.  4, 
Fab.  6, 
Feb.  28, 
Feb.  24, 
Total. 


Mar.  2. 
Mar.  4, 
Mar.  4, 
Mar.  6, 
Mar.  0, 
Mar.  10, 
Mar.  10, 
Mar.  11, 
Mar.  14, 
Mar.  20, 
Mar.  21, 
Mar.  21, 
Mar.  24, 
Mar.  26, 
Mar.  27, 
ToUl. 


Apr.  3, 
Apr.  4, 
Apr.  6, 
Apr.  7, 


0.60 


0.17 


0.77 


Snow. 


Snow. 


6.00  A.M.  to 


11.00  p.m.  to 


7.00  a.m. 


O.SO  A.M. 


0.17 
0.28 

1 0.28 

1 0.44 

I  2.26 

0.18 

1 0.14 

1.46 
0.16 

(2.00 


7.26 


Bain.     . 
Rain. 

Bain  and 
•now. 

Bain. 

Bain. 

Rain. 

Rain. 

Rain. 
Rain. 

Rain. 


0.00  A.M.  to 
1.46  A.M.  to 
9.00  P.M.  to 

4.00  A.M.  to 

11.80  P.M.  to 

1.80  A.M.  to 

6.46  P.M.  to 

10.00  A.M.  to 
2.00  P.M.  to 
8.00  A.M.  to 


2.00  P.M. 
4.80  A.M. 

8.16  A.M. 

8.80  P.M. 

8.30  P.M. 
3.00  P.M. 

4.00  A.M. 
10.80  p.m. 
10.00  P.M. 

1.30  A.M. 


1.67 

Rain. 

0.16 

Rain. 

|l.80 

Rain. 

7.46  A.M.  to 

0.00  A.M.  to 

8.00  P.M.  to 


0.80  P.M. 
10.00  P.M. 

7.30  a.m. 


DATE. 


• 

I 

a 


i 

2^ 


Daration. 


Apr.  8 
Apr.  9 
Apr.  10 
Apr.  16 
Apr.  16 
Apr.  20 
Apr.  21 
Apr.  22 
Apr.  28 
Apr.  28 
Apr.  24 
Apr.  24 
Apr.  26 
Apr.  20 
Apr.  80 

ToUl 


May  2 
May  8 
May  10 
May  11 
May  13 
May  18 
May  19 
May  20 
May  28 
May  24 
May  26 
May  27 
May  27 
May  28 
May  29 
Jane  1 
ToUl 


Jane  7 
Jane  8 
Jane  21 


0.03 
0.16 
0.07 

0.78 


^0.67 


0.02 


V2.60 


0.28 


8.21 


Mist. 

Showers. 

Showers. 

Rain. 


Rain. 


Rain. 


Rain. 


Rain. 


Daring  day. 

Daring  day. 

Daring  day. 

4.16  P.M.  to 

1.80  p.m. 

to 

7.00  A.M.  to 
7.00  A.M 


7.80  TM. 


7.00  A.M. 


7.00  A.M. 


to 

7.00  A.M. 

12.16  P.M.  to  11.30.  P.M. 


03 
0.27 

}^2.68 


0.08 
83 
0.37 


i- 


^0.86 


0.10 


7.14 


Rain. 

Rain. 
Rain. 

Rain. 

Bain. 
Bain. 
Rain. 

Rain. 

Rain. 


2.80  P.M.  to 

12.10  A.M.  to 

6.10  A.M.  to 
1.00  P.M. 

to 

12.80  A.M.  to 
4.40  P.M.  to 

12.80  A.M.  to 
1.16  P.M. 

to 

2.00  A.M.  to 


8.00  A.M. 

2.00  A.M. 
9.10  A.M. 


7.00  A.M. 
2.00  A.M. 

7.16  A.M. 
7.00  A.M. 


7.00  A.M. 
8.00  A.M. 


0.60 

i  0.10 


tl 


Rain. 
Rain. 


6.86  P.M.  to 

4.80  a.m. 
7.00  A.M.  to  12.20  P.M. 
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Table  No. 

4.  —  RainfaU  at  Chestnut  HiU  Reservoir  in  1901  —  Concluded. 

DATE. 

• 

3« 

Daration. 

1 

• 

DATE.       1 

1    •-• 

5^ 

Daration. 

Jone22, 

0.63 

Rata. 

7.40  A.M.  to 

9.40  a.m. 

Sept.ao, 

0.16 

Rain. 

4.30  P.M.  to    8.30  P.M. 

Jane  22, 

0.06 
0.08 

RalD.    1 
Rain. 

10.10  A.X.  to 
1.00  A.M.  to 

11.30  A.M.; 

1.86  A.M.  ! 

Septn, 
ToUl, 

0.71 

Rain. 

2.00  A.M.  to  IIJM  P.M. 

Jane  23, 
June  24, 

8.26 

0.16  P.M.  to 

11.00  p.m.  , 

Jane  30, 

0.02 

Rain. 

1.06  a.m.  to 

1.26  A.M. : 

Oct.    S, 
Oet.    8, 

0.48 

9 

Rain. 

10.00  p.m.  to 

Total, 

1.28 

2.00  a.m. 

Oct.    6, 
Oet.    6, 

0.12 
0.01 

Rain. 
Rain. 

2.00  A.M.  to     7.00  A.M. 

Joly   6, 

0.21 

Rain. 

12.30  A.M.  to 

2.00  A.M. 

g.80A.M.  to    6.00  p.m. 

Jnly    6, 

0.00 

Rain. 

2.00  A.M.  to 

4.80  a.m. 

Oct.  14, 

2.86 

Rain. 

2X0  A.M.  to  11.00  p.m. 

Jaly    6, 

0.32 
0.02 

Rain. 
Shower. 

9.00  A.X.  to     0.50  A.M. 

1 

Daring  evening. 

Oct.  17, 
Total, 

0.04 

Rain. 

1.60  p.m.  to    6.90  p.m. 

Jnly    0, 
July    9. 

3.01 

0.11 

Rain. 

8.10  A  jf .  to 

i.au  P.M. 

July  11, 
Jaly  12, 
Jnly  17, 

|2.16 
0.46 

Rain. 
Rain. 

4 JO  P.M.  to 

1.10  P.M.  to 

1.00  A.M. 

8.30  P.M. 

Nov.  11, 
Nov.  12, 
Nov.  13, 

1 
>0.47 

Snow  and 
rain. 

4.16  P.M. 

to 

1J0A.M. 

July  22, 

0.08 

Rain. 

12.46  A.M.  to 

1.16  A.M. 

Nov.  19, 

0.11 

Snow. 

1.80  A  Jf .  to    7.16  P.M. 

Jaly  25, 
July  29, 

0.06 
2.10 

Rain. 
Rain. 

1.80  A.M.  to 

12.80  A.M.  to 

6.16  A.M. 
6.00  A.M. 

Nov.  24, 

Nov.  26, 

Nov.  26, 

Total, 

^2.21 
0.04 

Rain. 
Snow. 

8w46  A.M.  to 

6.80  P.M. 

Total, 

6.40 

4J0A.M.to    9.80  a.m. 

2.83 

0.13 

Rain. 

2.16  P.M.  to 

9.80  P.M. 

Aug.  4, 

' 

Aug.  7, 

1.46 

Rain. 

8.30  A.M.  to 

2.16  P.M.  ' 

Dec.    8, 

|l.68 

Rain  and 

8.80  A.M.  to 

Aug.  11. 

0.10 

Rain. 

8.06  A.M.  to 

3.46  A.M. 

Dec.   4, 

•now. 

2.00  a.m. 

Aug.  18, 
Aug.  19, 

|o.34 

Rain. 

10.15  P.M.  to 

8.40  A.M.  ' 

Dec.    9, 
Dec.  10, 

[1.02 

Rain. 

10.00  P.M.  to 

9.90  a.m. 

Aug.  26, 

» 

6.30  P.M.  to 

Dec.  10, 

0.08 

Rain. 

10.00  A.M.  to  10.46  A.M. 

Aug.  26, 

2.10 

Rain. 

12.45  A.M. 

Dec.  18, 

0.08 

Rain. 

6.16  P.M.  to     7J»  P.M. 

Sept.  1, 

0.08 

Rain. 

1.16  A.M.  to 

1 

7.00A.ft.  I 

Dec.  14, 

* 

Dec.  15, 

|l.66 

Rain. 

9.80  P  JC.  to 

Total, 

4.16 

6.80  P.M. 

Dec.  17, 

Dec.  18, 

|o.l2 

Snow. 

10.00  A.M.  to 

Sept.  1, 

0.87 

Rain. 

7.00  A.M.  to 

4.00  P.M. 

9.30  a.m. 

Sept.  11, 

0.67 

Rain. 

8.30  A.M.  to 

11.40  a.m. 

Dec.  24, 

0.78 

Rain. 

2.00  A.M.  to   lOJtO  A.M. 

Sept.  11, 
Sept.  12, 

0.10 
0.16 

Rain. 
Rain. 

6.50  P.M.  to 
2.00  P.M.  to 

7.80  P.M. 
8.80  P.M. 

Dec.  26, 
Dec.  27. 

|o.86 

Snow  and 
rain. 

8.80  P.M.  to 

2.00  P.M. 

Sept.  15, 
Sept.  17, 

0.29 
0.46 

|o.86 

Rain. 
Rain. 

Rain. 

SJOP.M.tO 
11.10  A.M    to 
10.00  A.M.  to 

9.46  P.M. 
6.10  P.M. 

7.00  a.m. 

Dec.  29, 

Dec.  80, 

ToUl, 

|2.18 

Rain. 

6.00  A.M.  to 

8.80  P.M. 

Sept.  18, 
Sept.  19, 

8.25 

Total  rainfall  for  the  year,  54.21  inchee. 
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Table  No.  9.  —  Nashtm  JSIver.  —  StaHatiea  of  Flow  of  Water,  Storage 
and  Bainfatt,  July,  1896,  to  December,  1901,  indutive.* 

[WMmlMd  =  Ut.OO  fqiiara  miles.] 


^■•a  A~x 

ft.  h  • 

k.  « 

• 

• 

Ss  So 

SIJ 

1       BTORAOB.t 

^ 

_s 

a 

►.Has 

lllli 

Quantity   of   W 
waated  Into  K 
(Million     Oal 
per  Day). 

ft»-S 

s 

-s 

a 

Q 

1 

Rainfall  collected 
(Inch 

c* 

M0NTU8. 

Gain    (Million 
Gallons   per 
Day). 

Loss    (Million 
Gallons    per 
Day). 

Total  Flow  of  1 
(Million     Ga 
per  Day). 

I'crcentRge  of  1 
fall  collected. 

!•••. 

July,  . 

•               ■              • 

- 

89.941 

- 

- 

89.941 

4.74 

0.699 

12.6 

August. 
September, 

- 

86.959 

- 

« 

86.959 

2.02 

0.630 

20.0 

- 

64.840 

- 

— 

64.640 

7.81 

0.788 

10.8 

October,     . 

- 

94.461 

> 

« 

94.461 

8.72 

1.416 

88.1 

November. 

- 

108.442 

- 

- 

108.442 

2.99 

1.672 

68.0 

December, 

- 

111.286 

- 

- 

111.266 

2.22 

1.668 

1    74.9 

Totals, 

- 

- 

- 

- 

- 

28.60 

6.581 

- 

Average,  0  months,   . 

- 

73.987 

- 

- 

73.987 

- 

- 

27.9 

1S»7. 

*" 

January,    . 

a               •                ■ 

- 

94.786 

- 

* 

94.786 

8.46 

1.420 

41.0 

February, 

1 

. 

110.742 

~ 

~ 

110.742 

2.86 

1.500 

62.6 

March, 

- 

828.480 

• 

- 

828.480 

4.01 

4.922 

122.9 

April, 

- 

194.189 

. 

— 

194.189 

2.82 

2.818 

121.6 

May,  . 

• 

144.442 

- 

0.000 

138.442 

6.06 

2.075 

41.0 

June, . 

~ 

143.667 

• 

8.100 

140.667 

6.11 

2.080 

89.9 

July,  . 

- 

169.008 

2.618 

- 

171.621 

8.66 

2.672 

29.7 

August, 

> 

116.027 

— 

9.387 

106.640 

8.47 

1.699 

40.1 

September. 

• 

67.404 

• 

12.200 

46.204 

1.93 

0.666 

83.9 

October, 

■               < 

- 

38.964 

— 

10.000 

28.964 

0.94 

0.434 

46.S 

November, 

- 

126.030 

27.000 

. 

162.680 

7.62 

2.214 

29.0 

December,       ^ . 

- 

261.362 

9.419 

- 

270.781 

6.41 

4.069 

63.8 

Totals, 

- 

- 

- 

- 

- 

61.84 

26.808 

- 

Average  for  year, 

- 

149.186 

- 

0.128 

149.068 

- 

- 

50.7 

ISM. 

January,    . 

,        .        .  1 

~ 

184.640 

1.328 

- 

186.908 

0.05 

2.787 

41.9 

February,  . 

■ 

« 

194.609 

- 

~ 

194.609 

8.30 

2.635 

79.8 

March, 

87.148 

280.341 

~ 

~ 

867.629 

2.27 

6.609 

242.7 

April, 

99.210 

142.046 

— 

— 

241.266 

4.43 

8.500 

79.0 

May,  . 

68.423 

119.645 

• 

7.648 

166.420 

8.88 

2.480 

73.4 

Jane,  . 

47.487 

02.926 

~ 

11.848 

98.620 

8.11 

1.429 

46.0 

July,  . 

24.029 

21.132 

- 

0.196 

89.668 

8.01 

0.598 

19.7 

August,      . 

0.006 

149.807 

7.806 

- 

167.619 

10.01 

2.863 

22.8 

September, 

68.880 

30.436 

• 

8.983 

80.383 

8.16 

1.166 

37.0 

October,     . 

14.844 

164.466 

10.226 

. 

179.626 

7.21 

2.691 

37.8 

November, 

12.927 

243.708 

1.688 

> 

268.208 

0.81 

8.746 

66.0 

December, 

89.806 

164.607 

0.889 

- 

246.249 

8.99 

8.676 

92.2 

Totals, 

- 

- 

- 

- 

- 

07.92 

82.576 

- 

Average  for  year. 

40.404 

144.723 

- 

0.016 

184.672 

- 

- 

60.S 

*  The  gagings  of  the  Nashua  River  (South  Braneh)  at  Clinton  are  here  published  for  the  first  time. 
Attention  Is  called  to  a  deeeription  of  the  method  of  gaging,  given  on  page  94. 
t  Including  small  quantities  wasted  in  cleaning  aqaeduett 
t  In  ponds  and  mill  reservoirs. 
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Table  No.  9.  — Nashua  River.  —  Statistics  of  Flow  of  Water,  Storage  and 
EainfaU,  Jvlj/y  1896,  to  December,  1901,  indusive  —  Concladed. 

[Watershed  =  119.00  square  miles.] 


*-  ^    J-  _!.           1 

b   b  « 

1 

tm  m 

• 

• 

tS  0  ^ 

si§ 

STOBAOB.t 

l§ 

• 

-? 

^ 

Quantity   of  W 
discharged  thro 
Wachusett     A< 
duct  (Million  ( 
Ions  per  Day).* 

Quantity  of  W 
wasted  into  R 
(Million     Gall 
per  Day). 

1 

ToUl  Flow  of  R 
(Million     Gal 
per  Day). 

i 

1 

0 

Rainfall  collected 
(Inch 

c£ 

MONTHS. 

Gain    (Million 
Gallons   per 
Day). 

Loss.  (Million 
Gallons   per 
Day). 

Percentage  of  1 
fall  collected. 

ISM. 

January,    . 

.       .  1 

117.186 

181.600 

0.290 

— 

248.026 

2.08 

8.731 

127.2 

February, . 

08.108 

81.661 

~ 

• 

120.764 

6.12 

1.767 

34.3 

March, 

104.600 

226.106 

m, 

0.268 

380.848 

6.76 

4.962 

78.4 

April,        .       . 

86.643 

816.297 

• 

l.]88 

401.807 

1.94 

6.829 

300.8 

Miy.  .       .       . 

80.810 

28.046 

— 

6.200 

102.674 

1.83 

1.638 

115.6 

June,  • 

68.288 

8.764 

- 

0.200 

66.797 

6.61 

0.069 

17.6 

July,  . 

44.807 

3.146 

• 

6.880 

42.118 

3.82 

0.631 

16.5 

August.     . 
September, 

28.962 

8.219 

• 

4.007 

28.074 

8.20 

0.421 

IS.S 

29.607 

2.663 

. 

2.438 

29.787 

4.11 

0.431 

10.6 

October,    . 

■ 

24.848 

2.662 

1.677 

- 

29.177 

2.72 

0.437 

16.1 

November, 

• 

42.920 

2.780 

6.467 

. 

61.167 

1.04 

0.742 

88.S 

December, 

37.846 

2.449 

2.008 

- 

42.607 

2.08 

0.640 

81.6 

Totals, 

- 

- 

- 

- 

41.40 

22.078 

- 

Average  for  year, 

68.089 

62.903 

- 

0.847 

126.005 

- 

53.8 

1900. 

January,    . 

s              « 

68.804 

11.080 

18.903 

. 

04.777 

4.66 

1.420 

81.1 

February,  . 

« 

81.686 

800.026 

10.822 

- 

482.482 

8.60 

6.682 

76.2 

March, 

100.100 

342.868 

m. 

^ 

442.068 

6.19 

6.639 

107.8 

April, 

83.237 

104.766 

m. 

- 

187.093 

2.76 

2.727 

06.8 

May,  .       .       . 

• 

61.808 

100.000 

- 

6.822 

164.481 

4.84 

2.467 

56.8 

June, . 

*              I 

64.003 

16.047 

- 

10.800 

68.760 

8.60 

0.008 

27.8 

July,  . 

1              < 

86.042 

8.218 

- 

12.887 

26.868 

8.20 

0.888 

12.1 

August, 

1              1 

27.297 

8.268 

. 

7.162 

23.408 

8.18 

0.861 

11.0 

September, 

t              « 

16.637 

8.166 

- 

3.638 

16.170 

8.46 

0.220 

6.4 

October,    . 

i 

27.981 

8.687 

1.086 

- 

88.603 

2.90 

0.604 

17.4 

November, 

i 

69.280 

26.648 

18.267 

_ 

104.140 

6.44 

1.610 

23.4 

December, 

9                     i 

107.081 

71.008 

8.678 

186.862 

8.16 

2.800 

88.9 

Totals, 

- 

- 

- 

- 

- 

52.46 

26.666 

- 

Average  for  year, 

60.461 

88.612 

1.406 

- 

160.460 

- 

- 

60.6 

1901. 

January,    . 

■               •                a 

76.168 

4.448 

. 

17.871 

61.745 

1.76 

0.026 

62.9 

February,  . 

46.667 

4.222 

• 

7.600 

42.870 

1.18 

0.674 

60.8 

March,       . 

124.066 

166.164 

34.368 

. 

828.487 

5.82 

4.849 

88.8 

April, 

80.804 

661.778 

1.600 

• 

608.167 

0.64 

8.606 

89.3 

May,  .       . 

68.886 

267.089 

— 

1.628 

824.762 

7.02 

4.867 

60.3 

June, . 

76.120 

60.470 

— 

8.338 

117.267 

1.51 

1.701 

112.8 

July,  . 

67.880 

7.286 

. 

7.880 

56.736 

6.66 

0.861 

16.0 

August. 
Beptember, 

69.687 

6.418 

. 

6.104 

60.006 

4.68 

0.013 

10.9 

41.627 

4.043 

— 

8.600 

38.070 

8.10 

0.662 

17.8 

October,    . 

48.674 

20.208 

8.120 

. 

77.006 

3.70 

1.164 

31.2 

November, 

64.860 

6.186 

1.467 

_ 

61.468 

2.43 

0.892 

36.7 

December, 

87.890 

276.171 

21.710 

- 

884.771 

9.36 

6.766 

61.6 

Totals, 

- 

- 

- 

- 

66.70 

31.660 

- 

Average  for  year. 

64.299 

U4.068 

0.072 

- 

179.329 

- 

- 

66.8 

*  Including  small  quantities  wasted  in  cleaning  aqueduct. 


t  In  ponds  and  mill  reservoirs. 
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Table  No.  10.  —  Yield  of  tJie  Ncuhua  River  (South  Branch)  in  Gallons 

per  Day  per  Square  Mile  •  from  1897  to  1901. 


MONTHS. 


1897. 


ISM. 


18M. 


IMl. 


Jaouarji    ...... 

February*  

lUroh 

April.         ...... 

May 

Jana, 

J«Jy 

Aagnat, 

Baptember, 

October, 

November, 

December,         ..... 
Average  for  year,      . 

Average  for  driest  6  montha,    . 


7M,000 

W1,000 

2,700,000 

l,fl82,000 

1,168,000 

1,181,000 

1«443,000 

806,000 

880,000 

248.000 


1,888,000 
2,275,000 


1,268,000 


886,000 


1,568,000 

1,686,000 

8,088,000 

2,027,000 

1,800,000 

828,000 

888,000 

1,326,000 

676,000 

1,600,000 

2,170,000 

2,061,000 


1,661,000 


1,018,000 


2,002,000 

1,000,000 

2,776,000 

8,876,000 

862,000 

661,000 

864,000 

286,000 

260,000 

246,000 

430,000 

860,000 


1,061,000 


812,000 


796,000 

4,064,000 

8,722,000 

1,680,000 

1,882,000 

678,000 

217,000 

107,000 

127,000 

282,000 

876,000 

1,670,000 


1,264,000 


877,000 


610,000 

366,000 

2,718,000 

4,986,000 

2,729,000 

966,000 

4n,ooo 

612,000 
820,000 
647,000 
617,000 
8,284,000 


1,607,000 


676,000 


Mean  for  6 

Tears, 
1S97-1901. 


1,163,000 

1,616,000 

8,014,000 

2,720,000 

1,606,000 

827,000 

666,000 

688,000 

361,000 

686,000 

1,066,000 

1,900,000 


1,826,000 


668,000 


*  The  area  of  the  watershed  need  in  making  up  theae  recorda  inolodes  water  •orfaoea  amoanting  to 
2.2  per  cent,  of  the  whole  area. 
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Table  No.  12.  —  Times  toAen  tJie  Sudbury  and  GochUtuUe  Aqueducts  home 
been  in  Service^  and  the  Sources  from  which  the  Supply  for  the  Sudbury 
Aqueduct  has  been  draum. 

Sudbury  Aqueduct :  — 

From   7.00  a.m.  Jan.     1  to   9.45  A.M.  Feb.  18,  from  Framingham  Reserroir 

No.  8. 
From    9.45  a.m.  Feb.  18  to   3.20  p.m.  Mar.    8,  from  Framingham  ReservoirB 

No8.  2  and  8. 
From    2.20  p.m.  Mar.    8  to  11.00  a.m.  Mar.  12,  from  Framingham  Reservoirs 

Nos.  1,  2  and  3. 
From  11.00  a.m.  Mar.  12  to  11.80  a.m.  Mar.  14,  from  Framingham  Reservoirs 

Nos.  1  and  3. 
From  11.30  a.m.  Mar.  14  to  11.85  a.m.  Mar.  28,  from  Framingham  Reservoirs 

Nos.  1,  2  and  3. 
From  11.35  a.m.  Mar.  28  to  12.00  pji.  Apr.  11,  from  Framingham  Reservoir 

No.  8. 
From    6.00  p.m.  Apr.  12  to  10.80  p.m.  Apr.  17,  from  Framingham  Reservoir 

No.  8. 
From   4.30  p.m.  Apr.  18  to   8.80  p.m.  Apr.  24,  from  Framingham  Reservoir 

No.  3. 
From   3.00  p.m.  Apr.  25  to   8.30  p.m.  May     1,  from  Framingham  Reservoir 

No.  8. 
From   3.00  p.m.  May    2  to  11.00  a.m.  June  13,  from  Framingham  Reservoir 

No.  8. 
From  11.00  a.m.  June  18  to    9.30  a.m.  July   9,  from  Framingham  Reservoirs 

Nos.  2  and  8. 
From    9.30  a.m.  July    9  to   7.00  a.m.  July  26,  from  Framingham  Reservoirs 

Nos.  1,  2  and  3. 
From    7.00  a.m.  July  26  to  10.40  A.M;  Aug.    3,  from  Framingham  Reservoirs 

Nos.  2  and  8. 
From  10.40  a.m.  Aug.  8  to  7.00  a.m.  Jan.  1, 1902,  from  Framingham  Reservoir 

No.  8. 

Cochituate  Aqueduct :  — 

From  7.00  a.m.  Jan.  1  to  8.00  p.m.  May  7. 
From  5.15  p.m.  June  11  to  7.00  a.m.  Nov.  18. 
From  12.00  m.  Dec.  3  to  7.00  p.u.  Dec.  6. 
From  1.00  p.m.  Dec.  9  to  12.00  m.  Dec.  13. 
From  3.00  p.m.  Dec.  16  to  11.00  a.m.  Dec.  21. 
From  10.00  a.m.  Dec.  22  to  10.00  a.m.  Deo.  26. 
From  1.00  p.m.  Dec.  26  to  9.00  a.m.  Dec.  80. 
From  10.00  a.m.  Doc.  81  to   7.00  a.m.  Jan.     1, 1902. 
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Table  No.  13.  —  Average  Daily  Quantity  of  Water  flowing  through  Ague* 

ducts  in  1901  y  by  Months. 


WMhosett 
Aqaodnct 
(Oallons). 

SUDBDIT  AQUBDUOT. 

MONTHS. 

From 

Fmmlnghim 

Xteserrolr 

No.  8 
(Gallont). 

From 
Fmmingham 

ReMrvolra 
Nos.  1  and  S 

(OaUoiu). 

Total 
(Galloni). 

Cochftaate 

Aquedact 

(QaUons). 

January, 

76,168,000 

102,674,000 

- 

102,674,000 

14,789,000 

February, 

46,657,000 

92,878,000 

8,429.000 

100307,000 

14,564,000 

March,  . 

124.066,000 

66,642,000 

34,771,000 

101,313,000 

16,586,000 

April,    . 

89,894,000 

82,637,000 

106,000 

82,748.000 

15,683,000 

May,      . 

68,836,000 

86,842,000 

97,000 

86,439,000 

3,825,000 

June,     . 

76,120,000 

91,866.000 

7,277,000 

99,143,000 

6,660,000 

July,     . 

67,889,000 

69,673,000 

13,676,000 

88,249,000 

19,442,000 

August, . 

69,687,000 

76,284,000 

348.000 

76,632,000 

23,800,000 

September,    . 

41,627,000 

71,447,000 

- 

71,447,000 

23,693.000 

October, 

48.674,000 

82,048,000 

- 

82,048,000 

21,500,000 

November,    . 

64,860,000 

93,970,000 

- 

93,970,000 

'  10,670,000 

December,     . 

87,890,000 

104,129,000 

- 

104,129,000 

7,490,000 

Averages, 

64,299,000 

84,930,000 

6,398,000 

90,328,000 

14,890,000 

1 

NOTB.— SUgbt  discrepandea  between  the  flgnree  for  flow  In  the  Waohuaett  Aquedact  In  thla  table 
and  those  In  Table  No.  7  are  due  to  taking  aooount  of  qnantltiea  wasted  In  cleaning  the  aqueduct  wfaieb 
were  not  diaoharged  into  Sudbury  Reeerroir. 

The  Waohusett  Aqueduct  dischargee  into  Sudbury  Reservoir,  whence  the  water  flows  Into  Fram- 
Ingham  Reserroir  No.  8.  Of  the  total  quantity  flowing  through  the  Sudbury  Aqueduct,  an  average  of 
1,480,000  gallons  per  day  flowed  Into  Lake  Oochltuate,  leaving  an  average  of  88,880,000  gallons  per  day, 
which,  with  the  exception  of  a  small  quantity  wasted  in  cleaning  the  aqueduct,  was  discharged  into 
Chestnut  Hill  Reservoir. 
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Table  No.  20.  —  Average  Daily  Oonsiimption  of  Water  in  OUies  and 
Towns  in  the  MetropoUtan  Water  District  and  the  Town  of  SwampscoU^ 
supplied  whoUy  or  in  Part  by  the  Metropolitan  Water  Works  (1901). 


MONTHS. 


Bnpplled  by 

Metropolitan 

Works 

(Million 

Gallons). 


Supplied 

from  jLoeal 

Sources 

(MilUon 

Gallons).* 


ToUl 

(Million 

Gallons). 


Bstimated 
Population. 


Consump. 

tlon  per 

Inhabitant 

(Gallons)* 


January,. 
Febnuury, 
March,    . 
April,      . 
May, 
Juna, 
July, 
August,  . 
September,     . 
October, . 
November, 
December, 

For  the  year, 


107.080 

11S.067 

101.500 

00.010 

91.844 

08.0S2 

102.410 

08.681 

08.088 

00.646 

08.886 

110.377 


100.004 


.681 
.728 
1.218 
.661 
.660 
.672 
.782 
.700 
.726 
.481 


.688 


108.661 

114.600 

102.722 

00.671 

02.410 

00.604 

103.102 

00.281 

08.814 

100.126 

08.886 

110.277 


101.402 


884,200 
886,200 
888,900 
840,200 
842,200 
844,000 
846,000 
847,700 
840,600 
861,800 
863,200 
866.000 


844,800 


180 
187 
123 
108 
110 
118 
122 
117 
116 
118 
116 
120 


120 


*  The  town  of  Stoneham  was  supplied  by  the  Wakefield  Water  Company  until  October  21,  and 
a  portion  of  the  supply  of  the  city  of  Medford  was  taken  from  Wright's  Pond  from  February  26  ta 
March  27. 


Table  No.   21.  —  Average  Daily  Consumption  of  Water  from  the  Low 

Service  (1901). 


Boutbem 
Low-service 
of  Boston, 
excluding  East 
Boston  and 
Charlestown 
(Million  Gal- 
lons). 

SomBVTij.«,  Chblska,  Evbbxtt,          1 
Maldkn,  Medford,  Charlestown,  East 
Boston,  Melrose  and  Arlington. 

Total 

MONTHS. 

Supplied 
from  Metro- 
politan 
Sources 
(Million 
Gallons). 

Gravity  Sup- 
ply to  Medford  i 
from  Wright's 
Pond  (Million 
Gallons). 

1 

Total  Northern 

Low-service 

Consumption 

(Million  Gal. 

Ions).         • 

Tvow-service 
Consump- 
tion 
(Million 
Gallons). 

January 

48.640 

30.688 

_ 

1 
80.688 

74.287 

February, . 

46.017 

88.872 

.000 

88.471 

70.488 

March, 

41.046 

26.761 

.604 

27.346 

60.201 

AprU, 

88.460 

20.288 

- 

20.288 

68.608 

May, . 

86.681 

21.717 

- 

21.717 

68.208 

June, 

87.484 

26.604 

- 

26.004 

63.128 

July, . 

86.862 

27.668 

- 

27.668 

64.420 

August, 

87.104 

26.881 

- 

26.881 

62.086 

September, 

87.822 

26.780 

- 

26.780 

63.102 

October,    . 

88.680 

26.276 

- 

26.276 

64.866 

NoTember, 

88.627 

26.472 

- 

26.472 

63.000 

December, 

44.047 

28.378 

- 

28.878 

78.820 

Forthi 

ayes 

^r,     , 

80.764 

26.443 

.068 

26.601          , 

66.266 
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Table  No.  22.  —  Average  Daily  Gonsumption  of  Water  from  the  Southern 

High  Service  (1901). 


MONTHS. 


Pumped  at 

OhMtnnt  Hill 

HighwMiTlce  Bta. 

tloD  for  the 
Bnpply  of  Boston, 
QalDcy,  Water- 
town  and  Belmont 
(Million 
Oallona).* 


January, 
February, 
March,  . 
April,  . 
May,  . 
June,  . 
July,     . 


26.577 
26.640 
26.488 
24.761 
25.258 
27.018 
27.806 


MONTHS. 


Pumped  at 

Chestnut  HJU 

High-serrioe  Bta. 

tlon  for  the 

Supply  of  Boston, 

Quincy,  Water. 

town  and  Belmont 

(Million 

Gallons)  * 


August, 
September, . 
October, 
November,  . 
December,  . 

For  the  year,        . 


26.466 
26.470 
26.666 
26.882 
28.460 


26.406 


*  This  does  not  include  water  pumped  from  southern  hlgh-servioe  mains  for  southern  extra  high- 
eerrioe,  at  the  West  Boxbary  pumping  station. 


Table  No.  23.  —  Average  Daily  Consumption  of  Water,  in  Million  OaUonSj 
from  the  Northern  High  Service,  supplying  Revere,  Winthrop,  Swamp^ 
,       scott,  Nahant^  Stoneham  and  Breed's  Island,  and  the  Higher  P&rtions  of 
Chelsea,  Everett,  Maiden,  Medford,  Melrose  and  SomerviUe  {1901). 


MONTHS. 


e  o 

MO    • 

*     8 

PL4 


HP 

Sm 

QL4 


& 


ST) 

p.a 

U 

A* 


a  9 

« 

».  V 

•^ 

p^ 

• 

3S» 

u 

H 

OD 

a  « 
«;r  o 


January,     . 
February,  . 
March, 
April, . 
May,   . 
June,  . 
July,  . 
August, 
September, 
October,     . 
November, 
December, . 

For  the  year. 


.681 
.624 
.610 
.561 
.566 
.672 
.782 
.700 
.726 
.481 


.580 


.055 
.070 
.060 
.058 
.058 
.087 


.027 


6.411 
7.064 
6.668 
5.846 
7.487 
8.746 
0.410 
8.488 
7.852 
7.620 
7.880 
8.040 


7.570 


7.007 
7.758 
7.882 
6.466 
8.056 
0.456 
10.201 
0.188 
8.578 
8.010 
7.880 
8.040 


8.186 


+.062 
+.078 
— 024 
+.044 
+.215 
—.760 
—.041 
+.001 
+.025 
+.010 
+.010 
—.084 


— 088 


7.150 
7.881 
7.308 
6.500 
8.271 
8.006 
10.160 
0.180 
8.608 
8.0S0 
7.408 
7.065 


8.008 


Stoneham  connected  with  Metropolitan  Water  Works  mains  October  21,  at  10.15  a.m.    Pumping  at 
East  Boston  station  discontinued  June  20,  at  8.80  p.m. 
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Table  No.  24.  — Average  DailyOonsumption  of  Water  from  the  Southern 
Extra  High  Service  in  West  Roa^ury  and  the  Northern  Extra  High 
Service  in  Arlington  {1901), 


MONTHS. 


Boatbmi 

Extra  High 

Service, 

Weet  Roxbory 

(Gallons). 


Nortbem 

Extra  High 

Service, 

Arllngtoo 

(Oallona). 


January, 
February,     . 
March,  . 
April,    .       . 
May,      .       . 
June,     . 
July,     . 
Angnat, 
September,  . 
October, 
November,   . 
December,    . 

For  the  year, 


836,000 
488,000 
480,000 
881,000 
810,000 
888,000 
881,000 
284,000 
206,000 
272,000 
268,000 
261,000 


884,000 


288,000 
202,000 
200,000 
282,000 
260,000 
870,000 
426,000 
867,000 
884,000 
828,000 
280,000 
271,000 


800,000 


Table  No.  25.  —  Consumption  of  Water  in  the  Metropolitan  Water  Dis- 
trict^ as  constituted  December  31  ^  1901  y  and  tJie  Town  of  Swampscotty 
1893^1901, 

[<Hllona  per  Day.] 


MONTHS. 


IftM. 


18M. 


18*S. 


!«•«. 


lSt7. 


Janaary,    . 
February,  . 
Maroh, 
April,. 
May,    .       . 
Jone»  . 
Jaly,    . 
Angiut, 
September, 
Ootober,     . 
Nove  mber, 
Deoesnber, . 


Average  for  the  year, 
Popalatlon,       .... 
Oonanmptlon  per  inhabitant,  . 


74,007,000 
71,688,000 
67,410,000 
62,048,000 
60,748,000 
68,026,000 
68,080,000 
66,610,000 
64,816,000 
68,448,000 
60,000,000 
66.464,000 


66.867,000 
714,628 
02.2 


67,282,000 
68,600,000 
62,460,000 
67,482,000 
60,888,000 
67,081,000 
78,241,000 
67,682,000 
66,706,000 
62,428,000 
61,040,000 
64,856,000 


66,078,000 
784,612 
88.6 


68,780,000 
80,110,000 
60,206,000 
62,686,000 
64,886,000 
60,611,000 
60,266,000 
71,810,000 
78,880,000 
66,707,000 
64,606,000 
70,900,000 


60,188,000 
754,401 
01.7 


82,677,000 
86,760,000 
85,850,000 
77,220,000 
78,026,000 
77,218,000 
70,568,000 
78,188,000 
78,824,000 
71,428,000 
71.641,000 
70.100,000 


78,088,000 
776,047 
100.4 


86,148,000 
88,606,000 
82,486,000 
70,688,000 
76,451,000 
77,567,000 
65,104,000 
88,725,000 
88,006,000 
70,202,000 
72,471,000 
76,844,000 


80,474,000 
700,408 
100.7 
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Tablb  No.  25  —  Conduded. 


MONTHS. 

189S. 

1S99. 

!•••. 

1001. 

Janaary, 

88,628,000 

06,200,000 

09,806,000 

111,008,000 

Febrnary,     . 

87,211,000 

108,204,000 

98,684,000 

117,172,000 

Marob» . 

85,172,000 

89,920,000 

97,474,000 

105,187.000 

April,   . 

70,200,000 

86,186,000 

89,145,000 

92,968,000 

May.     . 

76,804,000 

89,041,000 

87,483,000 

05,218.000 

June,    . 

88,024,000 

97,287,000 

98,059,000 

108,857,000 

July,     . 

87,762.000 

96,898,000 

107,186,000 

106.266,000 

Aognal, 

87,096,000 

91,662,000 

102,153,000 

102,116,000 

September,  . 

87,862,000 

91,092,000 

108,038,000 

101,467,000 

October, 

81,462,000 

89,264,000 

97.958,000 

102,856,000 

Koyember,  . 

77,898,000 

86,432,000 

93,802,000 

100,867,000 

December, 

>              • 

86,073,000 

86,668,000 

97,539,000 

118,829.000 

Average  for  the  year,  . 

88,808,000 

91,773,000 

97,659,000 

104,179,000 

Population,  .... 

822,089 

844,685 

867,181 

890,700 

Coneamptioii  per  inhabitant,     . 

101.8 

108.7 

112.6 

117.0 

Table  No.  26.  —  Consumption  of  Water  in  the  Metropolitan  Water  District 

and  SwampscoU^  1890-1901. 


TEAR. 


Water 

OonatimptloD 

(Oallona 

per  Day). 


Population. 


ConanmpUon 

per  Inhabitant 

(Gallons 

per  Day) . 


1890. 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897. 
1898, 
1899, 
1900, 
1901, 


47,824,000 
52,947,000 
57,987,000 
65,867,000 
65,078,000 
69,188,000 
78,082,000 
80,474,000 
83,808,000 
91,773,000 
97,659,000 
104,185,000 


654,957 
674,846 
694,735 
714,623 
734.512 
754,401 
776,947 
799,493 
822,039 
844,585 
867,131 
890,700 


73.0 

78.6 

88.5 

92.2 

88.6 

91.7 

100.4 

100.7 

101.3 

108.7 

112.6 

117.0 


Inereaae  in  decade  from  1891  to  1901 
In  population,    .... 
In  coneumption  per  inhabitant, 
In  total  consumption, 


32  per  cent. 
49  per  cent. 
97  per  cent. 


Note  relating  to  Chemical  Examinations  of  Water^  TMes  Nos.  27-^3. 

The  chemical  examinations  contained  in  the  tables  were  made  bj  the 
State  Board  of  Health.  Colors  have  been  determined  by  the  Nessler 
standard,  bat  the  corresponding  valaes  by  the  platinam  standard  are  also 
given,  for  the  parpose  of  comparison  with  colors  determined  in  the  labora- 
tory of  the  Metropolitan  Water  and  Sewerage  Board,  as  given  in  subsequent 
tables.  The  odor  recorded  is  taken  in  such  a  way  that  it  is  a  much  stronger 
odor  than  would  be  noticed  in  samples  drawn  directly  from  a  tap  or  collected 
directly  from  a  reservoir.  In  nearly  all  cases  the  samples  are  collected  and 
examined  monthly ;  in  the  case  of  the  Sudbury  Reservoir,  however,  they 
are  made  weekly. 
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Tablb  No.  33.  —  Chemical  Examinatiotis  of  Water  from  a  Faucet  in 

Boston,  from  1888  to  1901. 

[Putt  par  100,000.] 


Cou>B. 

- 
RllIDUl  ON 

Evaporation. 

AXXONXA. 

NlTBOOBN 
AS 

i 

E 

• 
o 
o 

TEARS. 

• 

• 

§ 

ALBUMINOID. 

■ 

•        Neatler 
S           Standi 

8^. 
II' 

.88 

• 

"a 
1 

r 

• 

t 

3 

DiB. 

solved. 

J 

a  X, 

i 
i 

i 

.40 

• 

1 

« 

s 

1 

&5 

a 
& 

M 

o 

1 

1888, . 

4.94 

1.68 

.0012 

.0216 

. 

.0188 

.0002 

„ 

« 

1889, . 

.61 

.46 

4.71 

1.48 

.0006 

.0199 

.0176 

.0028 

.42 

.0272 

.0002 

- 

- 

1800, . 

.86 

.36 

4.70 

1.25 

.0008 

.0169 

.0148 

.0021 

.42 

.0241 

.0001 

~ 

2.2 

1891, . 

.87 

.38 

4.89 

1.68 

.0006 

.0161 

.0186 

.0025 

.37 

.0227 

.0001 

- 

1892,. 

.37 

.87 

4.70 

1.67 

.0007 

.0168 

.0188 

.0030 

.41 

.0210 

.0001 

- 

1896, . 

.61 

.63 

4.64 

1.84 

.0010 

.0174 

.0147 

.0027 

.88 

.0148 

.0001 

.60 

1894, . 

.69 

.68 

4.64 

1.88 

.0006 

.0160 

.0160 

.0019 

.41 

.0106 

.0001 

.68 

1895. . 

.72 

.69 

4.90 

2.02 

.0006 

.0197 

.0176 

.0022 

.40 

.0171 

.0001 

.69 

1896. . 

.49 

.46 

1  4.29 

1.67 

.0006 

.0166 

.0142 

.0023 

.87 

.0166 

.0001 

.66 

1897, .   . 

.66 

.66  1 

4.82 

1.84 

.0009 

.0193 

.0177 

.0016 

.40 

.0187 

.0001 

.64 

1898, . 

.41 

.40  ! 

4.19 

1.60 

.0006 

.0162 

.0136 

.0016 

.29 

.0097 

.0001 

.44 

1899, . 

.23 

.28  • 

8.70 

1.80 

.0006 

.0136 

.0122 

.0014 

.24 

.0187 

.0001 

.86 

1900,. 

.24 

.29  > 

8.80 

1.20 

.0012 

.0167 

.0139 

.0018 

.26 

.0076 

.0001 

.38 

1901, . 

.24 

>29  i 

4.48 

1.64 

.0018 

.0168 

.0142 

.0016 

1  .80 

.0178 

.0001 

.42 

Table  No.  34.  —  Microscopical  Examinations  of  Water  from  Various 
Parts  of  the  Metropolitan  Water  Works ^  1901  (Means  of  Weekly 
Determinations) . 

Nashua  River  at  Head  of  Wachusett  Aqueduct, 

[Standard  units  p«r  eobic  eentimeter.] 


MONTHS. 


Organ  I8M8. 


Surface. 


Janaary, 
February,    . 
March, 
April,  .        . 
May,     .        . 
June,   . 
July,    .       . 
August, 
Beptember, . 
October, 
29'oTeinber,  . 
December,  . 
Mean,    . 


10 
61 
82 
88 
96 
151 
87 
55 
06 
80 
40 


Amorphous. 


Surface. 


65 


84 
20 
60 
02 
41 
44 
58 
64 
57 
56 
41 
86 


48 


Principal  Organisms. 


Dlatomaeev. 
Infusoria. 

Diatomacev.    Infusoria. 
Infusoria. 
Diatomace». 

Dlatomace».    Infusoria. 

Rotlfera. 
Diatomaeen.    Chlorophyeei 

Infusoria.    Botifera. 
Rotifera. 

Infusoria.    Rotifera. 

Crenothrlz. 
Infusoria.    Rotifera. 

Diatomacett. 

DiatomaceiB. 
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MONTHS. 


jAOoary,  . 
FebinAry, 
Hareh,     . 
April, 
May, 
Jane, 
July, 
Aagnst,   . 
September, 
October,  . 
NoTember, 
Deeember, 
Mean, 


Table  No.  34  —  Gantinued, 
Sudbury  Reservoir,  1901, 

[Standard  nnita  per  cable  centimeter.] 


OBGAXI8M8. 


8 


a 


5 

■ 

3 


8 
5 

O 

n 


so 

48 

64 

119 

22 

21 

810 

42 

24 

228 

168 

141 

602 

400 

310 

.   102 

71 

79 

.   830 

210 

116 

.  1,150 

087 

708 

281 

208 

887 

206 

800 

278 

474 

400 

800 

200 

292 

106 

.   837 

271 

226 

a 

o1  ; 

•M  a 
o  « 

•§6 


0 

20 

8 

26 

62 

107 

106 

118 

80 

61 

81 

20 


61 


Amobphovs. 


CJ 


9 


86 
22 
46 
42 
41 
26 
22 
81 
46 
27 
82 
20 


a 

I 

i 


32 


31 
24 
41 
41 
86 
27 
80 
88 
46 
28 
32 
26 


a 

o 
o 


83 


36 
82 
40 
46 
84 
25 
28 
81 
60 
26 
84 
28 


SI 

H 


84 


84 
22 
68 
87 
82 
86 
38 
42 
60 
84 
84 
22 


87 


Principal  OrganUma 
in  the  Reeetvolr. 


DiatomacMB.    Infaaoila.    Boclf- 

era. 
Infoaoria.    Rotifera. 

Infneorla. 

Diatomacese.    Infoaoria.    Roctf- 

era. 
DiatomacMB.    lofnaoria.    Bom- 
era. 
Diatomaoee.    Chloroplv^M. 

Cyancphyces. 
DIatomacev.    Chlorophyees. 

Cyanopbycem. 
Diatomaees.    GyaDophyoom. 

Rotifera. 
Dlatomaoee.  Infaaorla.    Qyaao- 

phyeee.    Rotifera. 
Diatomaoen.   Infaaorla.  Cjvath 

phyccn.    Rotifera. 
DIatomacem.    CyanophyoM*. 


DiatomaceiB.    Cyanophj 
Koilfera. 


MONTHS. 


January , 
Febraary, 
March, . 
April,  . 
May,     . 
Jane,    . 
Jaly,     . 
Aagait, 
September, 
October, 
NoTember, 
December, 
Mean, 


Framingham  Reservoir  No,  5, 1901, 

[SUndard  nniu  per  cable  centimeter.] 


Obganismb. 


0 


a 

■ 

s 


a 

o 
PQ 


123 

80 

40 

68 

186 

115 

417 

844 

647 

467 

285 

271 

168 

151 

610 

426 

466 

606 

407 

476 

466 

605 

•     • 

287 

166 

886 

306 

118 
42 
78 
242 
406 
820 
141 
880 
484 
390 
423 
244 
280 


Amorphous. 


QQ 


87 
24 
48 
45 
40 
27 
22 
83 
56 
.30 
32 
26 
36 


5 

CU 


89 
29 

45 

48 
87 
28 
27 
36 
66 
42 
42 
24 
38 


a 

o 
PQ 


80 
29 
48 
47 
41 
82 
29 
66 
67 
40 
44 
25 
40 


Principal  Organlama. 


DIatomaoen.   Infaaorla. 

Rotifera. 
DiatomaoesB.    Infoaoria. 

Rotifera. 
DlatoDoaoe«.    Infoaoria. 

Rotifera. 
Dlatomaoese.    Infaaorla. 

Rotifera. 
DlatonaaoeaB.    Infoaoria. 

Rotifera. 
Dlatomaoea.    Infoaoria. 

Rotifera. 
Diatomaoe».    Chlorophy< 

Oyaoophyoev. 
Dlatomaees.    Cblorophyce*. 

Cyanophyeen. 
Dlatomaceas.    Cyanopbyce*. 

Chlorophyeen. 
DiatoooaoeflB.    Infaaorla. 

Cyaoophyoen.    Crenotluix. 
DlatonoAcew.    Infaaorla. 

Diatomaoen. 
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Table  No.  34 — Contintied. 
WhitehdU  Reservoir,  1901, 

[Standard  nnJta  per  enbio  centimeter.] 


MONTHS. 


OBflAVIBMS. 


Surface. 


JaDaary,      «. 

Pebraary*     • 
March, 
April,   . 
May,      . 
June,    • 
July,     . 

ATi8:itata 

September,  . 

October, 

November,  . 

I>eoember,  . 
Mean,    . 


086 
1,062 
2(» 
705 
479 
Ml 
646 
726 
618 
484 
2,071 
217 


705 


Amorphous. 


Surface. 


79 
46 
52 
40 
49 
48 
62 
40 
86 
28 
84 
25 


45 


Principal  Ori^lams. 


Infusoria.  Rotifera. 

Infusoria.  Rotifera. 

Infusoria.  Rotifera. 

Infusoria.  Rotifera. 

DlatomaoeaB.    Chlorophyoen. 

Infusoria.    Rotifera. 
DlatomacesB.    Chloropbycen. 

Infusoria.    Rotifera. 
Diatomace0.  Chlorophyoen.  Cy- 

anophyce».  Infusoria.  Rotifera. 
Diatomacen.  Ghloropbyoen.  Cy- 

anopbycesB.  Infusoria.  Rotifera. 
Diatomacea.  Infusoria.  Rotifera. 

Infusoria.    Rotifera. 

Infusoria.    Rotifera. 

Diatomaoen. 


Hophinton  Reservoir,  1901, 

[Standard  units  per  cubic  centimeter.] 


OBOAinSMB. 

AXORFHOUB. 

MONTHS. 

• 

0 

• 

5 

3 

• 

a 

3 
o 

• 

a 

• 

• 

■  5 

u 

a 

• 

i 

• 

1 

o 

■ 

Principal  Organisms 
in  the  Reservoir. 

January,  . 

178 

222 

111 

14 

80 

82 

41 

26 

Dlatomace».    Infusoria. 

February, 
Marob, 

818 
80 

162 
48 

280 
80 

89 
84 

21 
46 

23 
52 

22 

61 

21 
89 

Diatomaoem.    Infusoria. 

Rotifera. 
Crenotbriz. 

April, 

May.        .       . 

868 
957 

287 
865 

184 
475 

95 
61 

40 
86 

86 
87 

41 
41 

88 
24 

Dlatomace».    Infusoria. 

Rotifera. 
Diatomaces.    Infusoria. 

June, 
July, 
August,   . 

1,128 

692 
417 

451 
864 
221 

857 
114 

217 

60 
28 
27 

29 
27 
84 

80 
80 
28 

80 
28 
S7 

22 
19 
28 

Dlatomacen.    Cyanopbyce». 

Infusoria.    Rotifera. 
Dlatomaoen.    Cbloropbycem. 

Cyanophycen. 
Chloropbycen.    Oyanopbyce». 

September, 
October,  . 

500 
454 

420 
804 

274 
828 

19 
20 

80 
21 

29 
21 

88 
23 

21 
16 

Obloropbyee».    Oyanopbycen. 

Infusoria.    Rotifera. 
Cyanophycen.    Infusoria. 

November, 

220 

287 

229 

17 

20 

21 

22 

21 

Cyanopbycen.    Infusoria. 

December, 

154 

85 

110 

17 

26 

26 

27 

27 

Cyanophyoen.    Infusoria. 
Rotifera. 

Mean, 

450 

806 

280 

86 

80 

80 

84 

25 

268 
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Table  No.  34  —  Continued. 
Ashland  Reservoir^  1901, 

[Btaudard  units  per  enblc  oentimeter.] 


MONTHS. 


January, . 
February, 
March,  . 
April,  . 
May.  . 
June, 
July, 

August,   . 
September, 
October,  . 
November, 
December, 
Mean, 


OReAlfXBlIfl. 


I 


0 
02 


S 


a 

o 


^ 
5 


70 

92 

02 

106 

106 

96 

70 

78 

77 

161 

167 

82 

267 

166 

44 

660 

266 

62 

226 

71 

40 

603 

128 

68 

268 

121 

91 

266 

220 

168 

242 

181 

196 

104 

146 

160 

244 

144 

97 

16 
22 
21 
68 
69 
49 
28 

82 

49 
26 
16 
46 


86 


Amorphovs. 


I 

9 
QQ 


a 

o 

I 


22 
21 
47 
42 
88 
28 
20 

82 
28 
18 
23 
26 


28 


28 

28 

21 

80 

46 

40 

42 

48 

86 

40 

80 

80 

10 

28 

86 

80 

21 

28 

17 

16 

22 

20 

22 

22 

28 

20 

27 
28 
44 

88 
86 
84 
86 

31 
82 
17 
20 
24 


80 


Principal  Organisms 
in  the  Reaenrolr. 


Diatomaoen. 

DlatomacesB.     Infusoria.    Botif> 

era.    Crenothrix. 
Dlatomaoen.    Infusoria.    Botif- 

era.    Orenothrlz. 
Dtatomace».    Infusoria.    Botif. 

era. 
Diatomace».    Infusoris.    Botif- 

era. 
Diatomace».    Infusoria.    Botif. 

era. 
Dlatomacen.    Chlorophycen. 

Cyanophyoe».      Infusoria. 

Rotifera. 
DiatomaoesB.    Cya&ophyces. 

Dlatomacen.  Oyanophycen.  In- 
fusoria.   Rotifera. 
DiatomaoesB.    Oyanophyi 


DiatomaceflB.    Cyanophyce». 
Diatomacen.    Cyanophyoen. 


Framingham  Reservoir  No.  2, 1901. 

[Standard  units  per  cubic  centimeter.] 


OBeAiriBifs. 

1 

Amobphous. 

MONTUS. 

• 

1 

m 

• 

1 

« 

i 

• 

a 

n 

i 

a 

• 

QQ 

• 

• 

a 

1 

• 
a 

Principal  Organisms 
in  the  Reservoir. 

January, . 
February, 
ICaroh,     . 
April,      .       . 
May.        .       . 
June, 

August,   . 
September,     . 
October,  . 
November, 
December, 

62 
64 

29 
118 
169 
286 
460 
663 
261 
817 
88 
81 

22 

18 

18 

94 

124 

136 

478 

898 

142 

282 

37 

62 

9 

12 

30 

64 

83 

108 

260 

266 

162 

440 

84 

26 

12 
64 

86 

140 

113 

70 

02 

112 

171 

76 

66 

66 

87 
92 

68 
86 
86 
21 
26 
88 
60 
81 
34 
24 

88 
21 
48 
88 
86 
29 
21 
87 
92 
42 
81 
24 

88 
21 
42 
87 
86 
80 
24 
83 
86 
81 
82 
22 

38 
28 
68 
84 
88 
41 
22 
36 
69 
26 
80 
26 

Infusoria. 

Infusoria. 

Infusoria. 

Diatomacew.    Infusoria. 

Diatomaoett.    Infusoria. 

Distomacesi.    Cyanophyoe». 

Infusoria.    Rotifera. 
Ohlorophyoen.    Cyanophyce». 

Chloropbyce».    Oyanophyee». 

Oyanophyeen.    Crenothrix. 

Oyanophyce».    Infusoria. 

Crenothrix. 
Diatomacen.    Infusoria. 

Crenothrix. 
Diatomacesi. 

Mean, 

198 

140 

124 

87 

84 

87 

86 

86 
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Table  No.  34  —  Continued. 
Lake  CockUuaU,  opposite  Oate-house, 

[Standard  anlta  par  cable  oaotlniflter.] 


1 
Organumi. 

AMORPHOaS. 

MONTHS. 

• 

8 

• 

9 

• 
8 

o 

• 

• 

• 

a 

1 

5 

1 

■ 

•a 

§ 

a 

^ 

s 

o 

aa 

a 

C5 

OD 

i 

n 

January,      . 

1,1«» 

1,663 

1,576  1 

52 

52 

48 

DlatomacetB.    Cyanophycen. 

% 

1 

Infusoria.    Botifera. 

Febrnary,    . 

440 

525 

506  ; 

48 

46 

58 

Dlatomaoen.    Oyanophyoe». 

1 

Infusoria.    Rotlfera. 

March. 

256 

128 

154 

46 

42 

47 

Diatomaceti.    Cyanophyoe». 
Infusoria.    Boilfera. 

April,  . 

674 

659 

408 

45 

50 

55 

Diatomaees.    Oyanophyoe». 
Infusoria.    Botifera. 

May,    . 

I              t 

1,468 

588 

522 

51 

52 

42 

Dlatomaoea.    OyanophyoesB. 
Infusoria. 

Jane,    . 

1,018 

848 

304 

46 

88 

75 

Dlatomace«.    Oyanophyces. 
Infusoria. 

July.    . 

582 

270 

868 

41 

61 

174 

Cyanophyoeti. 

Aagust, 

■ 

861 

892 

648 

48 

50 

806 

Oyanophyce».    Orenothriz. 

SepUmbar, 

• 

1,146 

240 

484  . 

40 

72 

864 

CyanophycoM.  Infusoria.  Botlf. 
era.    Crenothriz. 

October, 

• 

441 

457 

851 

88 

42 

287 

Cyanophyceti.  Infusoria.  Botif- 
era.   Crenothriz. 

November, ' 

■ 

1,508 

1,451 

1,007 

84 

86 

46 

Dlatomaoen.  Oyanophyoes.  In- 
fusoria. Etotifera.  Crenothriz. 

Deoember, 

• 

1,572 

1,485 

2,056 

27 

26 

87 

Diatomaeen.    Cyanophyceis. 

Mean, 

092 

675 

702 

48 

46 

124 

Chestnut  Bill  Reservoir,  1901, 

[Standard  nnlts  per  cubic  centimeter.] 


Oroanibmb 

. 

AXORPHODB. 

3^ 

b. 

^i 

.M   *-S 

4rf     O 

««-> 

w  0 

MONTHS. 

• 

• 

•a 

• 

1 

t  (Budbt 
queduct 

t  (Cochl 
Aquedu 

• 

1 

i 

• 

• 

B 

t  (Budbt 
queduct 

t  (Cochl 
Aquedu 

in  the  Reservoir. 

0 

SI  n 

1^ 

9 

5 

0 

Inle 
ate 

January,   . 

- 

- 

- 

126 

899 

1 

- 

- 

43 

42 

- 

- 

February, 

- 

- 

- 

100 

834 

- 

- 

- 

48 

42 

- 

- 

March, 

- 

- 

- 

155 

268 

- 

- 

47 

48 

- 

- 

April, 

880 

206886 

288 

804 

45 

47 

47 

51 

40 

Dlatomacesi. 

Infnsoria.    Botifera. 

May. . 

405 

451808 

1 

504 

660 

44 

52 

46 

46 

80 

Diatomaceti. 

Infoaoria.    Rotifera. 

June, 

200  266230 

420 

1,188 

87 

86 

86 

48 

52 

DlatomacetB. 

Chlorophycen.    Infusoria. 

Rotifera. 

Jnlyi  • 

811 

216 

83 

117 

656 

82 

28 

82 

80 

42 

Dlatomaoe». 

ChlorophycetB,  OyanophycetB. 

Angnst,     . 

517 

850,188 

603 

740 

41 

51 

106 

41 

84 

DiatomacesB. 

OhlorophycetB.   OyanophycetB. 

Infusoria. 

Rotifera.    Orenothriz. 

Beptember, 

071 

852 

348 

560 

078 

56 

52 

240 

70 

40 

DiatomacesB. 
Rotifera. 

OyanophycetB.    Infusoria. 
Orenothriz. 

October,    . 

512 

440 

612 

362 

656 

87 

42 

64 

80 

82 

DlatomacetB. 
Infusoria. 

OhlorophycetB.  OyanophycetB. 
Rotifera.    Orenothriz. 

Kovember, 

572'516400 

554 

028 

1  48;  48 

86 

48 

86 

Diatomaceti. 

OyanophycetB.    Infusoria. 

' 

1 
1 

Rotifera. 

Orenothriz. 

December, 

- 

- 

- 

212 

- 

1 

- 

- 

24 

- 

- 

- 

Mean, 

401412 

820 

844 

607;   42!  44 

76 

44 

41 
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Table  No.  34  —  Continued. 
Outlet  from  Chestnut  Hill  Reservoir  and  Taps  in  Boston, 

[Standard  nniii  per  eable  centimeter.] 


MONTHS. 


OBOANISlfi. 


3S 

®  a  »; 

a     ^ 
a  OS 

P4 


pis 

(D 


^5- 


January,  . 
February, 
March, 
AprU, 
May, . 
June, 
July, . 
Augnet,     . 
September, 
October,    . 
November, 
Beeember, 
Mean, 


Is 

^^  A 

EH'O  g 

2  • 

H 


402 

363 

182 

220 

106 

72 

866 

148 

622 

366 

348 

166 

277 

166 

661 

300 

020 

870 

600 

216 

461 

280 

882 

263 

418 

248 

807 
86 
70 
437 
448 
210 
114 
266 
488 
288 
840 
840 


280 


AjfOBPHOUB. 


3? 

9  a 


a     ^ 
9  o:s 


44 

40 
46 
48 
88 

80 
81 
80 
60 
'40 
84 
27 


■  o 

s  .r 

1^  ©is 


80 


41 
41 
48 
88 
48 
86 
27 
37 
64 
82 
36 
28 


88 


8  8 

XkOS 

n 


41 
43 

30 
68 
44 

41 
28 
87 
68 
82 
68 
20 


42 
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Pbincipal  Oroanibms. 

Fells  Reserrolr. 

• 

Dlatomacea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Infusoria. 

Rotlfera. 
Dlatomaoea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Infusoria. 

Rotlfera. 
Dlatomaoea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Infusoria. 

Rotlfera. 
Dlatomaoea.    Chlorophycea. 

Infusoria.    Rotlfera. 

Dlatomaoea.    Chlorophycea. 

Cyanophycea.    Infusoria. 

RoUfera. 
Dlatomaoea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Cyanophycea. 

Infusoria.  . 
Dlatomaoea.    Cyanophycea. 

Infusoria. 
Diatomaeea.    Infusoria. 

• 

•a 
a 

OQ 

Dlatomacea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Infusoria. 

Rotlfera. 
1  Diatomaeea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Infusoria. 

Dlatomaoea.    Infusoria. 

Rotlfera. 
Dlatomacea.    Cyanophycea. 

Infusoria.    Rotlfera. 
Dlatomacea.    Chlorophycea 

Cyanophycea.    Infusoria. 

liotlfera. 
Dlatomacea.    Chlorophycea. 

Cyanophycea.    Infusoria. 

Dlatomaoea.    Cyanophycea. 

Infusoria.    Rotlfera. 
Dlatomacea.    Cyanophycea. 

Infusoria.    Rotlfera. 
Dlatomacea.    Cyanophycea. 

Infusoria. 
Dlatomacea.    Infusoria. 

1 

I* 

• 

H 

'oenoq 

'9    ^    Z    ^ 

«4 
9 

cu 

1  K 

• 

s 

• 

•mo)ioa 

9    $    S    S 

;S99      8      S8SS 

< 

1 

*qidep-piH 

s  ^  s  :; 

Z    ^    t      8      9SSSS 

^ 

1 

'eot^jog 

S    9    S    ^ 

$8SI      8      :;8SS8 

9 

1 
1 
1 

■ 

SO 

^   00 

M 

'eeuoq 

S    §    S    S 

1 

1  tt 
1   X 
1  2 

'3 

• 

Q 

s 

m 

■monog 

g    1    ^    § 

§§s§   §   sig 

n 

1  o 

1 

1 

•q)dap-p|H 

1  1  S  S 

Is3§    §    Si§ 

•oovjjug 

t  s  §  1 

§ 

i 

■ 

■30 

g 
o 

SI 

January, 
February, 
March,  . 
April,    . 

May.      . 
June,     . 
July,.    . 
August, 

Beptamber, 

October, 
Ilovember,    . 
December,    . 

a 
5 
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Table  No.  35.  —  BcLcterial  Examinations  of  Water  from  Various  Parts 
of  the  Metropolitan  Water  Works^  1901  {Means  of  Weekly  Deter- 
minations) . 

[Number  of  bacteria  per  cubic  centimeter.] 


Chestnut  Hill  Rbbbbvoib. 

«l 

MONTHS. 

• 

1 

0 

■ 

• 

• 

• 

e 

o 

o 

Ilet    (Sudbury 
Aqaeduct). 

Ilet  (Coehttuate 
Aqueduct) . 

• 

• 
S  ■ 

S  .S 

il  o  2. 

14 

■    ■  2 

M  O  « 

OQ 

a 

n 

t^ 

H 

^ 

» 

January,      

^^ 

. 

^ 

,, 

^ 

^ 

^ 

^ 

February 

- 

- 

- 

70 

68 

01 

66 

78 

March, 

~ 

. 

~ 

1,297 

609 

1,011 

740 

674 

April, 

186 

196 

221 

803 

81 

203 

105 

186 

May. 

84 

104 

81 

150 

94 

186 

67 

81 

June, 

26 

24 

32 

82 

46 

28 

70 

104 

July 

81 

34 

21 

67 

37 

24 

167 

74 

Auguet 

26 

28 

28 

108 

289 

48 

74 

128 

September 

46 

108 

00 

44 

47 

64 

87 

128 

October, 

97 

72 

88 

88 

62 

68 

102 

149 

November, 

114 

106 

82 

91 

127 

114 

111 

168 

December, 

- 

- 

- 

208 

- 

110 

170 

108 

Mean 

76 

84 

72 

226 

149 

160 

162 

168 

Table  No.  86. — Eicaminations  of   Water  from  Brooks  entering  Reser- 
voirs y  1901  (Means  of  Monthly  Determinations), 

Brooks  entering  Lake  Coehttuate. 

[Temperature  in  degrees  Fahrenheit;  turbidity  by  Silica  standard;  organisms  and  amorphous  matter  in 
standard  units  per  cubic  centimeter,  bacteria  in  number  per  cubic  centimeter,  and  color  by  platl- 
num  standard.] 


Temperature. 
(Degrees.) 


Turbidity. 


Organisms. 


Amorphous. 


Bacteria. 


Beaver  Dam  Brook, .... 
Beaver  Dam  Brook  (last  culvert), . 

Course  Brook, 

Dug  Pond, 

Circular  dam  at  south  end  of  lake, 

Pegan  Brook, 

Snake  Brook, 


61.8 
68.7 
68.6 
68.1 
58.7 
64.0 
58.1 


6.6 
6.1 
8.0 
7.0 
4.8 
70.8 
10.2 


626 
287 

66 
718 
280 
220 

67 


47 
40 
28 
44 
88 
81 
112 


1,488 
2,460 

oie 

820 

080 

6,010 

1,806 


Brooks  entering  Sudbury  Reservoir  and  Framingham  Reservoir  No,  3, 


Color. 

Turbidity. 

Organisms. 

Amorphous. 

Angellco  Brook, 

Brewer  Brook, 

Deerfoot  Brook, 

Rock  Meadow  Brook, 

Mowry  Brook,* 

Broad  Meadow  Brook, 

0.70 
0.56 
0.86 
0.05 
0.40 
0.58 

1.7 
2.8 
8.8 
1.0 
8.2 
2.6 

84 
81 
66 
34 
63 
81 

18 
18 
28 
16 
26 
22 

*  Formerly  called  Brown  Meadow  Brook. 
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Tablb  No.  87.  —  Turbidity  of  Water  from  Various  Parts  of  the  MetropoU 
itan  Water  WorkSj  1901  (Means  of  Weekly  Determinations). 

[SlllM  standard.] 


MOITTHB. 


January, 

February, 

Mareb, 

AprU, 

May.  . 

Jone,  . 

July,  . 

Angnat, 

September 

October, 

NoTemberi 

Deoember 

Mean, 


Nashua 

RiTXR. 


I 

a 

00 


2.6 
2.8 
10.8 
0.8 
8.S 
4.0 
7.8 
8.6 
3.8 
8.6 

e.o 

8.8 


8.2 


SUDBUBT  RB8BBT0IB. 


§ 


0 
GO 


■ 

J3 

»» 

s- 

• 

a 

•a 

• 

a 

•o 

■tf 

o 

» 

O 

8.0 
2.0 
4.6 
8.0 
2.0 


2. 


8 


OS 


8.6 

8.8 

2.8 

8.0 

2.4 

2.4 

8.6 

8.6 

2.0 

2.1 

8.0 

8.0 

1.0 

2.4 

1.0 

2.0 

2.4 

2.8 

2.0 

2.2 

4.8 

6.1 

8.8 

4.0 

2.8 

1 

8.0 

8.8 
2.8 
16.8 
2.6 
2.6 
2.8 
8.0 
2.6 
8.0 
8.8 
7.8 
8.8 


4.4 


Framxiiohaic 

Rbsbbtoxb  No.  8. 

m 

8 

• 

a 

« 

• 

1 

0 

..4 

e 

m 

s 

n 

2.8 
2.6 
2.8 
8.8 
2.1 
2.0 
1.0 
1.0 
2.1 
2.2 
8.6 
3.8 


2.6 


8.6 

8*.  8 

2.8 

2.8 

8.0. 

8.8 

4.0 

4.0 

2.4 

8.4 

2.0 

2.8 

2.6 

^.6 

2.1 

2.8 

2.2 

2.6 

•   2.2 

2.4 

8.8 

4.0 

4.0 

4.3 

2.0 

8.2 

Whitbhall 

RB8BBT0IB. 


a 


8.6 
1.0 
2.6 
1.0 
8.0 
2.1 
1.0 
2.1 
2.6 
2.4 
4.0 
8.0 


2.6 


[Slliea  itandard.] 


HOPKINTON 

Rbsbbtoib. 

Abhland  Rb»bbtoib. 

Framibgham 
Rbibbtoir  No. 

I 
2. 

MONTHS. 

■ 

1 

t 

i 

1 

• 

J 

3 

■ 

1 

5 

• 

S 

i 

a 

• 

1 

1 

3 

i 
1 

January, 

2.6 

2.6 

6.6 

2.0 

2.0 

2.0 

2.8 

2.0 

2.0 

2.0 

2.0 

2.8 

February, 

1.8 

1.0 

8.8 

1.6 

1.6 

1.0 

2.1 

1.6 

1.8 

2.0 

1.8 

March,    . 

2.1 

2.4 

8.6 

4.1 

2.4 

2.6 

2.0 

6.8 

6.6 

6.1 

6.1 

ApxU,     . 

A*  V 

1.0 

1.0 

1.6 

1.6 

1.6 

1.6 

1.6 

1.8 

1.8 

2.0 

May, 

A  ■  1 

2.1 

2.0 

1.6 

1.6 

1.8 

1.7 

1.6 

1.6 

•  2.0 

2.8 

June, 

A*  V 

1.6 

1.6 

1.6 

1.5 

1.6 

1.0 

1.0 

1.8 

1.6 

1.8 

July,       . 

Xa4 

1.6 

1.8 

1.6 

1.4 

1.6 

1.7 

1.6 

1.7 

1.7 

1.8 

August, . 

X»o 

1.0 

2.0 

1.6 

1.6 

1.6 

1.0 

2.1 

1.8 

1.0 

2.6 

September, 

1.0 

1.0 

3.1 

1.8 

1.8 

1.8 

1.0 

1.8 

2.4 

2.6 

2x9 

October, 

1.6 

2.6 

3.8 

1.5 

1.6 

1.6 

1.6 

1.6 

1.8 

•  1.8 

1»8 

November, 

3.0 

8.8 

3.5 

2.8 

2.1 

2.1 

2.1 

2.1 

1.0 

2.0 

2.8 

2.0 

Deoember, 

2.8 

2.8 

2.8 

2.1 

2.0 

2.3 

2.6 

2.4 

2.3 

2.6 

8.0 

8.0 

Mean, 

2.0 

2.2 

2.0 

2.0 

1.8 

1.0 

2.1 

2.2 

2.3 

2.8 

2.6 

2.8 
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Tablb  No.  37 — Concluded. 

[SUiea  sUndard.] 


Framihoham 

Rbsbbtoib 

No.  1. 

Laxb  Cochituatb. 

Spot  Pokd. 

Fbulb 
Rbbbbtoib. 

MONTHS. 

• 

o 
m 

• 

1 

d 

OQ 

i 

• 

3 

• 

8 

• 

1 

& 

• 

1 

i 

• 

a 

• 

2.0 

2.6 

2.8 

8.0 

8.8 

6.0 

4.8 

4.6 

Febniary,  • 

2.6 

1.8 

2.1 

2.4 

2.0 

2.0 

2.8 

2.0 

Mareh,      • 

6.6 

2.4 

2.6 

6.T 

6.6 

8.0 

2.0 

2.0 

April, 

1.6 

2.8 

2.6 

2.8 

2.8 

8.0 

8.8 

2.1 

May,  .       . 

1.8 

2.8 

2.4 

2.8 

2.8 

4.8 

6.2 

8.2 

June, . 

2.8 

2.1 

2.6 

6.8 

2.6 

2.0 

8.6. 

8.0 

Jnly, .       • 

8.6 

1.0 

1.0 

16.8 

2.0 

2.6 

8.6 

8.7 

August,     . 

9.6 

1.0 

2.0 

10.6 

2.0 

2.8 

2.8 

2.0 

September, 

8.6 

2.1 

2.8 

16.8 

2.6 

8.0 

4.8 

2.0 

October,    . 

2.6 

1.0 

1.0 

8.0 

1.8 

2.8 

8.4 

2.1 

NoTember, 

4.0 

8.0 

8.8 

6.8 

8.0 

8.6 

4.8 

8.4 

December,        , 

2.8 

2.8 

2.8 

4.8 

2.6 

8.0 

4.8 

2.0 

Mean..       . 

2.0 

2.2 

2.6 

T.8 

2.7 

8.1 

8.7 

2.8 

[SUica 

standard.] 

Chbitkitt  Hill  Rbsbbtoib. 

1 

-2d 

MONTHS. 

• 

s 

• 

• 
2 

• 

B 

o 

s 

Inlet  (Sudbury 
Aqueduct). 

Inlet    (Cochli. 
uate     Aque- 
duct). 

Bffluent  Gate- 
house  No.  2. 

^5 

•0* 

January 

. 

.. 

2.0* 

2.0 

2.0 

2.0 

2.0 

February,    • 

- 

- 

- 

2.4 

1.6 

1.8 

1.6 

1.6 

March, 

- 

- 

- 

8.8 

1.8 

2.3 

2.1 

2.1 

April,  . 

2.8 

2.7 

8.0 

2.8 

1.6 

2.6 

1.0 

8.8 

May,    .       . 

2.2 

2.7 

2.6 

2.2 

2.8 

2.4 

1.7 

2.8 

June,   . 

2.6 

2.6 

2.8 

2.6 

1.6 

2.8 

1.8 

8.1 

July,    .       .       . 

2.1 

8.0 

8.8 

8.0 

1.8 

2.2 

1.0 

2.1 

August, 

1.8 

2.8 

10.6 

2.0 

2.6 

2.0 

2.0 

2.8 

September,  • 

2.4 

8.0 

6.8 

2.6 

2.6 

2.0 

2.1 

2.4 

October,      . 

2.0 

2.2 

8.7 

2.6 

1.0 

2.1 

1.0 

2.0 

November,  . 

8.0 

8.0 

8.0 

8.8 

4.0 

8.8 

1.0 

8.0 

December,  •       . 

- 

- 

- 

2.6 

- 

9.8 

2.6 

2.6 

Mean,    .       . 

2.8 

2.7 

4.6 

2.7 

2.2 

2.4 

2.0 

2.4 
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Table  No.  88.  —  Gciora  of  Water  from  VarUmt  Parts  of  the  MetropolUan 
Water  Works,  1901  {Means  of  Weekly  Determinations). 

[Plmtloam  ttandard.] 


Nashua 

KiTBB. 

SUDBURT  RbSBBTOIB. 

Framivoham 
Rbsbbvoir  No.  8. 

Whitbhall 
Rbsbbyoir. 

MONTH  R, 

1 

0 
CD 

Surface. 

• 

a 

3 

• 

a 

o 

a 
II 

• 

s 

0 
m 

• 

0. 

V 

• 

3 

• 

S 

0 

00 

January, 

0.30 

0.43 

0.47 

0.47 

0.87 

0.40 

0.48 

0.40 

0.63 

February,  . 

0.83 

0.37 

0.40 

0.40 

0.20 

0.40 

0.41 

0.41 

0.64 

Mareb, 

0.66 

0.86 

0.84 

0.83 

0.62 

0.86 

0.88 

0.36 

0.63 

AprU, 

0.46 

0.84 

0.88 

0.84 

0.66 

0.84 

0.86 

0.86 

0.61 

May.   . 

0.66 

0.87 

0.86 

0.86 

0.64 

0.87 

0.88 

0.88 

0.60 

June,  . 

0.60 

0.80 

0.40 

0.41 

0.68 

0.36 

0.87 

0.40 

0.64 

July,  . 

0.48 

0.81 

0.84 

0.86 

0.46 

0.28 

0.81 

0.86 

0.60 

Aognst, 

0.67 

0.28 

0.28 

0.26 

0.63 

0.24 

0.24 

0.88 

0.67 

September, 

0.48 

0.24 

0.26 

0.26 

0.48 

0.26 

0.26 

0.28 

0.62 

Oetober,  -   . 

0.64 

0.23 

0.22 

0.24 

0.66 

0.28 

0.23 

0.28 

0.62 

NoTember, 

0.44 

0.24 

0.26 

0.27 

0.44 

0.24 

0.24 

0.24 

0.60 

Deeember, 

0.63 

0.86 

0.86 

0.87 

0.60 

0.86 

0.86 

0.86 

0.62 

Mean,  . 

1 

0.40 

0.82 

0.88 

0.84 

0.40 

0.88 

0.88 

0.86 

0.68 

[Platinum  itandard.] 


HOPKINTON  RBSBRYOIrJ 

1 

Abb  LAND  Rbsbrtoir. 

1 

Framinohau 
Rbservoir  No.  2. 

MONTHS. 

• 

8 

0 

QQ 

« 

3 

• 

1 

n 

o 

• 

0 
DD 

Mlddeptb. 

■ 

a 

i 

1 
• 

9 
0 

• 

1 

0 

GO 

5 

• 

S 

s 

o 
CO 

0 

January, 

0.60 

0.61 

0.67 

1.03 

0.68 

0.60 

0.64 

1.06 

1 

0.77 

0.84 

1 

0.86     0.60 

February, 

0.60 

0.66 

0.60 

1.06 

0.68 

0.02 

0.67 

0.80 

0.70 

0.76 

0.77 

0.64 

March,    . 

0.63 

0.66 

0.61 

0.87 

0.68 

0.60 

0.60 

0.76 

0.64 

0.64 

0.66 

0.64 

April,     . 

0.64 

0.66 

0.66 

1.03 

0.68 

0.68 

0.68 

0.86 

0.66 

0.67 

0.67 

0.70 

May,       . 

0.70 

0.68 

0.68 

1.64 

0.74 

0.78 

0.60 

1.46 

'  0.08 

0.03 

0.02 

1.00 

June, 

0.86 

0.76 

0.71 

2.01 

0.87 

0.83 

0.68 

1.68 

1.06 

1.06 

1.04 

1.20 

July,      . 

0.77 

0.68 

0.62 

2.26 

0.78 

0.76 

0.64 

1.70 

0.06 

0.07 

0.00 

1.20 

August,  . 

0.71 

0.66 

0.63 

2.80 

0.74 

0.76 

0.64 

1.86 

0.04 

0.03 

1.04 

1.21 

September, 

0.78 

0.68 

0.71 

2.28 
1.03 

0.77 

0.76 

0.66 

2.83 

1.10 

1.00 

1.07 

1.24 

October, 

0.70 

0.67 

0.76 

0.74 

0.72 

0.67 

1.84 

0.00 

0.06 

0.07 

1.12 

November,     . 

0.60 

0.64 

0.66 

1.84  1 

0.71 

0.71 

0.71 

1.26 

0.02 

0.01 

0.01 

0.80 

December,     . 

0.71 

0.70 

0.70 

1.27  ! 

1 

0.78 

0.70 

0.71 

1.14 

0.80 

0.82 

0.82 

0.81 

Mean, 

0.68 

0.66 

0.67 

1.67 

0.70 

0.60 

0.66 

1.80 

0.87 

0.88 

0.80 

0.04 
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Table  No.  38  —  Concluded. 

[Platinum  standard.] 


Fbamingham 

Bessbvoir 

No.  1. 

Lake  Cochituate. 

Spot  Pond. 

Fells 
Rebbbtoir. 

MONTHS. 

• 

• 

9 
OQ 

i 

a 
m 

.a 

• 

a 

1 

e 
IS 

5 

• 

1 

00 

• 

Oi 

i 

•o 

s 

• 

1 

• 

9 
C.CI 

January,    . 
February,  . 
Karch,       . 
April, 

May,  .       .       . 
June, . 
July,  . 
Anguit,      . 
September, 
October,    . 
November, 
December, 

0.80 
0.78 
0.61 
O.M 
0.80 
0.94 
0.81 
0.80 
0.92 
0.78 
0.90 
0.88 

0.80 
0.29 
0.28 
0.84 
0.88 
0.45 
0.85 
0.86 
0.83 
0.29 
0.33 
0.82 

0.81 
0.83 
0.31 
0.34 
0.83 
0.80 
0.28 

o.» 

0.80 
0.28 
0.34 
0.31 

0.83 
0.82 
0.56 
0.84 
0.86 
0.59 
1.00 
1.96 
2.28 
2.08 
0.72 
0.86 

0.62 
0.64 
0.73 
0.81 
1.04 
1.07 
1.10 
1.88 
1.86 
1.04 
0.90 
0.89 

0.17 
0.21 
0.21 
0.20 
0.17 
0.16 
0.09 
0.10 
0.11 
0.09 
0.11 
0.11 

0.19 
0.21 
0.28 
0.20 
0.18 
0.18 
0.13 
0.10 
0.12 
0.10 
0.11 
0.13 

0.19 
0.21 
0.22 
0.21 
0.21 
0.18 
0.16 
0.18 
0.15 
0.12 
0.12 
0.14 

0.24 
0.30 
0.31 
0.28 
0.28 
0.25 
0.15 
0.10 
0.11 
0.09 
0.10 
0.23 

Mean, . 

0.81 

0.83     0.81 

0.90 

0.97 

0.14 

0.16 

0.17 

0.20 

*  The  colore  given  in  thii  column  repreaent  the  combined  colors  of  the  water  of  the  four  principal 
feeder!.  The  color  of  each  is  determined  monthly,  and  due  weight  is  given,'  in  combining  the  results, 
to  the  sizes  of  the  streams. 


[Platinum  standard.] 

Chestnut  Hill  Resbbvoib. 

Tap  at  No.244BoyI. 
ston  Street,  Boston 
(Low-service). 

•2  ST 

MONTHS. 

• 

1 

m 

■ 

Hi 
« 

•a 

3 

Bottom. 

Inlet     (Sudbdry 
Aqueduct). 

Inlet  (Cocbituate 
Aqueduct). 

Effluent  Gate- 
house No.  2. 

Tap  at  No.  1  A 
burton  Place,  B 
ton  (High-servlc 

January 

» 

. 

0.48 

0.32 

0.45 

0.44 

0.43 

February,    . 

- 

- 

- 

0.45 

0.82 

0.41 

0.41 

0.41 

March, 

- 

- 

- 

0.44 

0.82 

0.44 

0.45 

0.41 

April,  . 

0.88 

0.83 

0.34 

0.85 

0.28 

0.31 

0.80 

0.83 

May.     . 

0.83 

0.83 

0.82 

0.36 

0.28 

0.82 

0.84 

0.38 

June,    . 

0.39 

0.80 

0.86 

0.42 

0.42 

0.89 

0.40 

0.48 

July,    . 

0.89 

0.40 

0.86 

0.43 

0.85 

0.40 

0.30 

0.88 

August, 

0.29 

0.28 

0.62 

0.29 

0.84 

0.28 

0.29 

0.81 

September, 

0.26 

0.26 

1.01 

0.24 

0.82 

0.26 

0.27 

0.20 

October, 

0.24 

0.25 

0.35 

0.22 

0.26 

0.24 

0.24 

0.25 

November, 

0.22 

0.22 

0.22 

0.24 

0.29 

0.22 

0.28 

0.23 

December, 

- 

- 

- 

0.82 

- 

0.28 

0.80 

0.27 

Mean, 

0.31 

0.81 

0.45 

0.85 

0.82 

0.38 

0.84 

0.84 
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Table  No.  39.  —  TempercUures  of  Water  from  VariotM  Parts  of  the  Met- 
ropolUan  Water  Worksy  1901  {Meane  of  WeMy  Determi'MUioris) . 

[The  t«mp«ratQrw  are  Uk«n  At  the  same  plMM  and  timaa  aa  the  lamplaa  for  mloroaeoplcal  ezamlna- 
tlon ;  the  depth  glren  for  eaeh  reaenroir  U  the  depth  from  high- water  mark  where  the  temperatoree 
are  taken.] 

[Degrees  Fahrenheit.] 


M0NTH8. 


Jaonary, 

February, 

March, 

^' 

Jane, 

July, 

Angaat, 

September, 

October, 

November, 

December, 

Mean, 


Nashua 

KiTER. 


p 


82.6 
81.6 
86.4 
48.8 
66.6 
67.6 
77.6 
78.8 
69.8 
67.0 
89.0 
88.1 


61.4 


SUDBUBT  RBSBRTOIR 

(DXPTH  AT  l^^LACK  OF 

0B8BRTATI0N 

64.6  FKBT). 


9 
OD 


84.6 
88.2 
86.4 
44.2 
61.1 
68.1 
78.7 
74.9 
70.1 
68.0 
42.6 
83.8 


68.0 


i 


6 

o 
•J 
o 

n 


87.2 

88.7 

86.6 

88.1 

87.2 

80.2 

44.2 

48.8 

68.0 

61.1 

62.6 

61.1 

71.2 

68.1 

74.0 

73.2 

60.8 

60. 1 

68.6 

67.8 

42.8 

42.8 

84.6 

84.0 

61.8 

61.4 

a 


82.6 
32.2 
84.6 
42.6 
54.7 
68.1 
76.0 
72.2 
67.6 
66.8 
88.6 
82.0 


50.8 


Framivgham  Rbbxr. 
VOIR  No.  8  (Dbpth 

AT  PlACB  of  ObSEB- 
TATION  20.5  FBXT). 


S 

s 


83.8 
88.6 
86.8 
42.4 
66.0 
68.7 
77.7 
76.6 
60.7 
67.8 
42.1 
83.0 


62.2 


•p 

s 


)te.6 

84.6 
86.6 
42.1 
54.7 
66.8 
74.8 
74.6 
70.4 
68.2 
42.6 
34.6 


52.1 


a 

5 

if 
o 


86.6 
86.7 
87.8 
41.0 
68.6 
64.6 
71.0 
73.1 
70.6 
68.6 
42.0 
84.8 


61.7 


HoPKiirroN  Keser. 

ToiB  (Depth  at 
Place  of  Obsbbta- 

tiov  64.3  Feet). 


£ 


fl 

o. 

• 

• 

s 

1 

o 

a 

m 

86.8 

87.2 

86.8 

88.1 

41.6 

42.8 

40.8 

41.1 

66.8 

48.3 

64.2 

68.0 

75.7 

60.8 

75.8 

68.4 

70.2 

62.7 

57.4 

63.4 

43.8 

44.8 

86.6 

86.0 

62.8 

46.7 

88.7 
88.6 
42.0 
41.0 
46.0 
60.8 
62.6 
40.7 
40.6 
51.7 
44.8 
87.8 

46.4 


[Degree!  Fahrenheit.] 


Abhland  Reberyoir 

FRAMINGHAJC  RESER- 

Lake Coohitdate 

(Depth  at  Place 

VOIR' No.  2  (Depth 

(Depth  at  Place  of 

Whitehall 

OF  Obseryation  40.7 

AT  Place  of  Obbeb- 

Obsebyation  62.0 

Reberyoir. 

Feet). 

YATioN  20.8  Feet). 

Feet). 

MONTHS. 

• 

fl 

1 

• 

fl 

• 

fl 

8 

§• 

• 

rface. 

a 

• 

a 

S 

9 

■ 

B 

• 
V 

o 

i 

§ 

» 

a 

1 

s 

es 

w« 

o 

s 

o 

o 

o 

3 

OD 

S 

B 

OD 

i 

n 

OQ 

3 

m 

00 

January, 

86.1 

88.1 

40.0 

33.0 

S5.6 

36.8 

37.6 

88.0 

88.7 

36.6 

February,    . 

84.7 

88.7 

40.4 

88.0 

34.6 

86.0 

86.0 

37.6 

80.0 

83.6 

March, . 

80.6 

40.4 

40.7 

86.7 

86.4 

37.2 

87.0 

88.2 

80.5 

37.8 

April,   . 

41.7 

41.8 

41.8 

42.8 

42.5 

42.0 

42.0 

41.4 

41.0 

43.0 

May,     . 

68.7 

50.7 

47.0 

66.6 

56.2 

64.3 

64.0 

46.6 

48.7 

55.4 

June,    .  •    . 

67.7 

56.6 

48.7 

71.2 

68.8 

66.5 

67.7 

46.5 

48.8 

66.8 

July,     . 

80.1 

58.4 

48.6 

78.8 

75.4 

71.7 

78.3 

48.4 

46.2 

78.2 

Auguit. 

75.0 

50.8 

49.8 

75.3 

74.5 

73.2 

75.4 

40.0 

47.0 

74.8 

8eptem)>er,  . 

60.0 

60.6 

48.5 

00.3 

60.7 

60.6 

70.7 

47.1 

44.8 

69.1 

October, 

56.8 

54.3 

47.2 

57.5 

67.0 

68.2 

68.0 

48.0 

44.4 

67.3 

November,  . 

42.1 

43.4 

44.5 

40.5 

41.0 

41.4 

42.8 

42.6 

48.8 

37.0 

December,   . 

88.0 

87.5 

37.5 

88.7 

34.4 

84.8 

85.0 

86.0 

36.6 

34.0 

Mean,     . 

52.8 

48.3 

44.6 

52.4 

52.1 

51.7 

52.0 

43.4 

42.8 

62.0 
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Table  No.  89  —  Concluded. 

[Degrees  Fahrenheit.] 


Spot  Pdiro 
(Dbpth  at  Place 
of  ob8brvatton 

28.0  Fbbt). 

Chbstkut  Hn.L  Rbbbbvoib 
(Obpth  at  Placb  Of  Obbbbvatiox 
1                         86.0  Fbbt). 

1 

1 

n 

SS2 

1  - 

a 

s 
-5. 

:t 

MOXTHS. 

• 

o 

00 

• 

5 

i 

• 

a 

2 

o 

• 

1 

0 

• 

.a 

s 

• 

a 

2 

1 

Inlet  (Sudbury 
Aqueduct). 

Inlet  (Cochltnate 
Aqneduot). 

• 
• 

0 

January,    . 

80.0 

87.1 

87.8 

^ 

^ 

^ 

87.1 

87.6 

86.1 

87.1 

89.2 

February,  . 

87.0 

88.8 

38.0 

- 

- 

- 

86.7 

88.4 

85.8 

86.6 

88.1 

March,       .       . 

87.8 

80.0 

80.6 

- 

- 

- 

88.8 

80.1 

87.8 

88.0 

89.4 

April,        .       .       . 

41.8 

41.5 

41.6 

40.0 

41.0 

42.8 

42.6 

42.7 

48.0 

44.4 

44.1 

May 

68.8 

52.1 

60.1 

58.0 

51.8 

48.1 

58.2 

48.2 

63.8 

68.4 

54.1 

June,  .... 

64.4 

68.4 

61.5 

04.8 

61.8 

48.6 

61.7 

68.1 

64.0 

63.0 

08.0 

July,  .... 

70.2 

71.2 

61.0 

72.0 

07.7 

48.8 

70.8 

72.0 

73.7 

78.4 

78.8 

Auguit, 

74.8 

76.0 

02.6 

76.7 

72.3 

54.0 

74.8 

74.4 

74.4 

78.5 

74.9 

September, 

71.1 

71.4 

64.3 

70.6 

71.0 

54.5 

71.4 

71.4 

71.8 

71.8 

71.8 

October,     . 

60.0 

60.4 

50.8 

60.0 

57.0 

55.2 

67.0 

57.0 

00.0 

00.8 

00.7 

November, 

44.0 

46.1 

45.8 

46.8 

45.6 

45.6 

45.1 

48.8 

45.4 

47.6 

48.4 

December, . 

83.8 

84.1 

84.2 

- 

- 

- 

85.6 

- 

85.6 

88.6 

88.8 

Mean,  . 

52.4 

52.8 

40.0 

00.0 

68.8 

40.8 

52.0 

58.0 

52.5 

68.2 

58.0 

Table  No.  40.  —  Temperatures  of  the  Air  at  Three  StationB  on  the  Metro- 
politan Water  WprkSy  1901, 

[Degrees  Fahrenheit.] 


Chbbtiixtt  Hill 
Rbbbbvoib. 

Fbaminohax. 

OTaTHTOK. 

MONTHS. 

• 

a 

0 

a 

a 

0 

a 

a 

3 

i 

a 

0 

a 

1 

• 

a 

0 

a 
-a 

i 

• 

• 

a 

0 

a 

1 

■ 

a 

0 
a 

1 

• 

1 

January,  . 

February, 

March, 

April, 

May, . 

June, 

July, 

Auguit,     . 

September, 

October,    . 

November, 

December, 

48.0 
45.5 
58.0 
80.0 
86.0 
00.0 
07.0 
90.5 
00.0 
75.5 
65.0 
68.5 

—6.0 

5.0 

5.0 

30.5 

30.0 

42.0 

52.0 

54.0 

38.0 

28.5 

8.0 

0.0 

26.8 
22.4 
85.0 
44.0 
54.0 
68.2 
75.0 
72.0 
65.2 
58.4 
85.6 
80.7 

48.0 
44.0 
53.0 
82.0 
86.0 
98.0 
09.0 
87.0 
80.0 
75.0 
04.0 
01. 0 

—7.0 

6.0 

8.0 

81.0 

84.0 

44.0 

61.0 

52.0 

86.0 

27.0 

8.0 

-6.0 

25.8 
22.8 
85.2 
45.6 
56.5 
68.9 
74.5 
71.2 
64.5 
52.6 
85.4 
28.5 

47.0 
88.6 
58.6 
82.0 
85.0 
05.0 
98.0 
85.0 
85.5 
76.0 
68.5 
00.0 

—7.0 

5.% 

4.5 

20.0 

85.0 

41.0 

48.0 

58.6 

82.5 

24.5 

8.0 

-10.5 

84.2 
20.9 
82.8 
.   48.9 
65.4 
08.0 
78.0 
70.0 
62.0 
61.0 
34.0 
20.0 

Averages,  . 

- 

- 

48.6 

- 

- 

48.4 

- 

- 

46.8 

No.  57.] 
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Table  No.  44.  —  Number  of  Service  Pipes,  Meters  and  Fire  Hydrants 
in  the  Several  Cities  and  Toums  supplied  by  the  Metropolitan  Water 
Works, 


CITY  OR  TOWN. 


B^ryioM. 


Meters. 


Fire 
Hydnate. 


Boston, ' 

Bomerrllle,         

Maldeiit 

Ohelsea, 

Qnincy, 

Everett 

ICedford 

Melrose, 

Berere 

Watertown, 

Winthrop 

Belmont, 

Nahant, 

Arlington, 

Swampscott, 

fitoneham,  v 

Totals 


88,947 
10,M0 
«,«M 
6,198 
4,480 
4,641 
8,067 
3,177 
2,S20 
1,661 
1,668 
609 
446 
1,676 
1,004 
1,148 


138,640 


4,478 

224 

8,688 

118 

147 

44 

114 

82 

10 

1,476 

4 

600 

16 

78 

14 


7,700 
087 
400 


676 
468 

460 


126 
S72 
104 
140 

67 
388 
117 

70 


11,080 


12,279 
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Appendix  No.  4. 


Report  upon  Official  Tests  of  Four  New  Pumping  Engines  at  the 
Chestnut  Hill  Low-service  and  Spot  Pond  Pumping  Stations, 
made  bt  Dexter  Brackett,  Engineer  of  Distribution  Department, 
AND  W.  J.  Sando,  M.E.,  representing  the  Holly  Manufacturing 
Company. 

The  official  test  of  the  three  engines  at  the  low-service  station  at  Chest- 
nut Hill  was  made  on  April  80  and  May  1,  and  of  the  engine  at  Spot 
Pond  on  Jane  4  and  5. 

Description  of  Pumping  Flanta. 

The  engines  were  designed  and  built  by  the  Holly  Manufacturing  Com-, 
pany  of  Lockport,  N.  Y.  They  are  all  of  the  vertical  triple  expansion 
self-contained  type,  with  pump  plungers  directly  under  the  steam  cylinders 
and  rigidly  connected  with  the  steam  pistons.  The  pumps  are  of  a  new 
design,  each  engine  having  three  single  acting  outside  packed  plungers,  and 
six  suction  and  six  delivery  valve  chambers. 

The  engines  at  the  Chestnut  Hill  station  are  all  made  from  the  same 
patterns,  and  the  Spot  Pond  engine  is  of  the  same  general  design,  with 
larger  steam  cylinders  and  smaller  pump  plungers.  The  Chestnut  Hill 
engines  have  each  a  capacity  of  85,000,000  U.  S.  gallons  in  24  hours 
against  a  head  of  60  feet,  and  the  Spot  Pond  engine  has  a  capacity  of 
20,000,000  U.  S.  gallons  against  a  head  of  125  feet.  All  the  engines  have 
a  stroke  of  60  inches,  those  at  Chestnut  Hill  being  designed  to  make  80 
revolutions  and  the  engines  at  Spot  Pond  25  revolutions  per  minute. 

On  the  engines  at  the  Chestnut  Hill  station  the  steam  inlet  and  exhaust 
valves  for  the  high  and  intermediate-pressure  cylinders,  and  the  inlet  valves 
of  the  low-pressure  cylinders,  are  of  the  Corliss  type  ;  the  exhaust  valves 
for  the  low-pressure  cylinders  are  of.  the  poppet  type.  At  Spot  Pond  the 
exhaust  valves  for  the  intermediate-pressure  cylinder  and  the  inlet  valves 
for  the  low-pressure  cylinder  are  also  of  the  poppet  type.  All  valves  receive 
their  motion  from  a  lay  shaft  which  is  driven  from  the  crank  shaft  by  means 
of  bevelled  gears.  The  cut-off  on  the  high-pressure  cylinder  of  each  engine 
is  controlled  by  an  automatic  centrifugal  governor,  and  is  also  adjustable 
by  hand.     On  the  Chestnut  Hill  engines  the  cut-offs  on  both  the  interme- 
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diate  and  low-pressure  cylinders  are  adjustable  by  hand.  On  the  Spot 
Pond  engine  the  cut-off  on  the  intermediate-pressure  cylinder  can  be  so 
adjusted. 

The  cylinders  are  jacketed  on  barrels  and  heads.  All  valves  are  placed 
in  the  cylinder  heads.  There  are  receivers  fitted  with  copper  reheating 
coils  between  the  high  and  intermediate-pressure  cylinders  and  between  the 
intermediate  and  low-pressure  cylinders.  The  volumes  are  respectively 
6f  times  and  2f  times  the  volumes  of  the  preceding  cylinders. 

The  system  of  steam  distribution  through  the  jackets  and  receiver  coils 
is  as  follows :  The  high-pressure  jacket  is  supplied  with  steam  from  the 
main  steam  pipe  at  the  same  pressure  as  the  steam  at  the  throttle  valve. 
The  first  receiver  coil  is  supplied  from  the  high-pressure  jacket  outlet,  and 
the  intermediate- pressure  jacket  is  supplied  at  a  reduced  pressure  from  the 
first  receiver  coil  outlet.  The  second  receiver  coil  is  supplied  from  the 
outlet  of  the  intermediate-pressure  jacket,  and  the  low-pressure  jacket  from 
the  outlet  of  the  second  receiver  coil  at  a  reduced  pressure.  The  low- 
pressure  jacket  drain  is  trapped  and  discharged  into  the  working  side  of 
the  second  receiver,  and  is  then  trapped  to  waste.  The  condensed  water 
from  the  first  and  second  receiver  coils  is  discharged  through  ^  inch  pipes 
into  the  intermediate  and  low-pressure  jackets.  Each  surface  condenser 
at  the  Chestnut  Hill  station  contains  725  square  feet  of  cooling  surface, 
and  that  at  the  Spot  Fond  station  785  square  feet.  The  circulating  water 
is  taken  from  and  returned  to  the  suction  main.  Directly  on  top  of  each 
condenser  there  is  an  exhaust  heater  which  contains  150  square  feet  of 
heating  surface.  The  boiler  feed  pumps  are  attached  to  and  driven  by  the 
main  engines.  An  air  compressor  for  charging  the  discharge  air  chambers 
is  attached  to  and  driven  by  each  of  the  engines. 

The  engine  bed-plates  are  supported  upon  the  valve  chamber  castings, 
and  also  upon  cast-iron  columns.  Each  engine  has  two  suction  and  two 
discharge  pipes,  and  six  valve  chambers,  three  of  which  are  located  on 
either  side  of  the  centre  line  of  the  plunger  chambers  to  which  they  are 
connected.  The  valve  chambers  are  also  connected  longitudinally  by  the 
suction  main  at  the  bottom  and  the  discharge  main  near  the  top.  The 
valves  are  of  rubber,  4r^^  inches  in  diameter,  and  the  area  of  the  water  way 
through  each  set  of  suction  and  discharge  valves  is  200  per  cent,  of  the 
area  of  the  pump  plungers. 

Steam  at  both  stations  is  furnished  by  vertical  fire-tube  boilers  designed 
by  Dean  &  Main,  M.E.  At  the  Chestnut  Hill  station  each  boiler  is  98 
inches  in  diameter,  25  feet  high,  and  contains  384  2-inch  tubes  15  feet  in 
length.  At  Spot  Pond  each  boiler  is  92  inches  in  diameter,  25  feet  high, 
and  contains  256  2^-inch  tubes  15  feet  in  length.  At  both  stations  the 
feed  water,  before  entering  the  boilers,  passes  through  a  Green  fuel  econo- 
mizer containing  144  tubes  4^^  inches  in  diameter  and  9  feet  long,  around 
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which  the  escaping  gases  from  the  boilers  pass  on  the  way  to  the  chimney. 
The  boilers  at  the  Chestnut  Hill  station  were  built  by  the  Atlantic  Works 
of  East  Boston,  and  those  at  Spot  Pond  by  the  Lake  Erie  Boiler  Works  of 
Buffalo,  N.  Y. 

Method  of  Conducting  Trials, 

The  contracts  provided  that  the  engines  should  fulfil  the  following  re- 
quirements :  — 


Chestnut  Hill 
Bngines. 

Spot  Pond 
Engine. 

MAxlmum  DlQDmr  toeed  (feet  per  mlnnto) 

800 

86,000,000 

145,000.000 

45 

150 

250 

Capacity  at  maximtiin  speed  (U.  8.  gallons  per  24  honra),    . 
Duty  In  footpounds  per  1,000  pounds  commerelally  dry  steam,  . 
TTead  to  be  DnniT>ed  avainst  ^feet).    ...... 

•                         • 

20,000,000 

150,000,000 

125 

Steam  pressure  at  throttle  valve  (pounds  per  square  inob) ,  . 

»                          • 

150 

The  contracts  also  provided  that  the  trials  should  be  of  24  hours'  dura- 
tion; that  the  capacity  of  the  engines  should  be  determined  by  weir 
measurement,  or  some  other  method  satisfactory  to  the  conductors  of  the 
trials  ;  that  steam  containing  less  than  1^  per  cent,  of  entrained  water,  as 
determined  by  calorimeter  measurement,  should  be  considered  as  dry 
steam  ;  and  that  in  computing  the  duty  the  work  performed  by  the  engines 
should  be  based  upon  the  displacement  of  the  pump  plungers. 

The  contract  requirement  for  duty  at  both  stations  was  based  upon  the 
quantity  of  steam  used,  by  the  engines,  and  for  this  reason  great  care  was 
taken  to  accurately  determine  the  quantity  used.  At  the  Chestnut  Hill 
station  all  of  the  boilers  were  used  to  supply  steam  to  the  engines,  so  that 
there  was  no  question  regarding  leakage  between  the  boilers.  At  the  Spot 
Pond  station  a  blank  flange  was  placed  in  the  connection  between  the 
boilers  used  during  the  trial  and  the  remaining  boiler,  which  was  used  to 
supply  steam  for  the  electric  light  engine  and  other  purposes.  At  both 
stations  all  pipes  from  which  there  was  a  possibility  of  leakage  were 
either  closed  by  blank  flanges  or  disconnected,  so  that  any  leakage  could 
be  discovered  and  measured.  At  the  Chestnut  Hill  station  a  leakage  test 
of  the  boilers  and  steam  piping  could  not  be  made,  on  account  of  the 
necessity  of  continuously  operating  the  machinery ;  but  at  the  Spot  Pond 
station  a  blank  flange  was  placed  in  the  main  steam  pipe  near  the  engine, 
and  a  pressure  of  150  pounds  was  maintained  on  the  boilers,  economizer 
and  piping  for  24  hours.  At  the  end  of  that  time  a  sufficient  quantity  of 
water  was  weighed  and  pumped  into  the  boilers  to  bring  the  water  level 
to  the  same  elevation  as  it  was  at  the  beginning  of  the  test,  and  it  was 
found  that  the  leakage  was  at  the  rate  of  36  pounds  per  hour.     At  the 
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Chestnnt  Hill  station  the  qnantity  of  steam  used  by  any  one  of  the  engines^ 
as  determined  by  the  water  fed  to  the  boilers,  oould  not  be  measured,  be- 
cause all  the  engines  are  supplied  with  steam  from  one  main  line  of  steam 
pipe,  and  it  was  absolutely  necessary  that  at  least  two  of  the  engines  should 
be  continually  operated  in  order  to  maintain  the  supply  of  water  to  the 
Metropolitan  District.  For  this  reason  all  of  the  engines  at  this  station 
were  tested  together. 

The  quantity  of  steam  used  by  each  engine  was  determined  in  the  fol- 
lowing manner :  The  condensed  steam  from  the  low-pressure  cylinder  was 
discharged  by  the  air  pump  into  a  wrought-iron  tank,  from  which  it  was 
drawn  into  a  weighing  tank.  Another  wrought-iron  tank,  resting  on  a 
platform  scale,  received  the  condensed  steam  from  the  low-pressure  jacket. 
A  wrought-iron  tank  received  the  condensed  steam  from  the  separators  on 
all  of  the  engines.  The  water  from  all  of  these  tanks,  after  being  carefully 
weighed,  was  discharged  into  a  suction  tank,  from  which  it  was  forced 
into  the  boilers  by  the  feed  pumps  attached  to  the  engines.  The  supply  to 
the  boilers  was  regulated  by  means  of  a  by-pass,  through  which  the  dis- 
charge from  the  feed  pumps  could  be  returned  to  the  suction  tank. 

During  the  trial  at  the  Chestnut  Hill  station  the  electric  light  and  econo- 
mizer engines  were  not  operated,  the  light  for  the  building  being  supplied 
from  the  plant  at  the  high-service  station.  At  the  Spot  Pond  station  steam 
for  operating  the  lighting  engine  was  supplied  from  a  separate  boiler,  which 
was  disconnected  from  the  boilers  supplying  steam  to  the  engine  tested. 

At  both  stations  the  steam  pressure  at  the  engine  was  determined  by  a 
mercurial  gage  connected  at  the  engine  throttle  valve.  The  vacuum  in  the 
condenser  was  also  determined  by  a  mercurial  gage,  and  readings  of  both 
steam  and  vacuum  gages  were  taken  every  20  minutes  of  the  trial  at  the 
Chestnut  Hill  station,  and  every  15  minutes  at  the  Spot  Pond  station.  The 
elevation  of  the  water  in  each  of  the  pump  wells  was  determined  from 
readings  of  float  gages  taken  every  15  minutes  during  the  test.  The.  pres- 
sure of  water  in  the  force  mains  was  determined  from  the  average  of  read- 
ings taken  every  5  minutes  on  the  mercurial  gages  connected  with  the  force 
mains  of  each  engine.  The  revolutions  of  the  engines  were  observed  every 
20  minutes  at  Chestnut  Hill  and  every  15  minutes  at  Spot  Pond. 

The  condensed  steam  discharged  by  each  of  the  air  pumps  was  weighed 
every  20  minutes  at  Chestnut  Hill  and  every  15  minutes  at  Spot  Pond. 
The  condensed  steam  from  the  low-pressure  jacket  drains  was  weighed 
every  60  minutes  at  Chestnut  Hill  and  every  30  minutes  at  Spot  Pond. 
The  discharge  from  the  separator  drains  was  weighed  each  hour  at  both 
stations.  Observations  were  made  and  recorded  each  hour  during  the  trial 
at  each  station  of  the  steam  pressure  in  the  receivers  between  the  steam 
cylinders ;  the  temperature  of  steam  at  the  throttle  valve  at  the  inlet  of 
each  steam  cylinder  and  at  the  low-pressure  exhaust  of  all  the  engines ; 
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the  temperatures  of  water  in  the  drains  from  the  low-pressure  jackets; 
temperatures  of  water  discharged  from  the  air  pumps,  of  water  entering 
and  leaving  the  condensers,  of  water  in  the  several  weighing  tanks  and  of 
air  in  the  engine  and  boiler  rooms.  In  the  boiler  room  records  were  made 
of  the  weight  of  coal  fed  to  each  boiler  during  every  hour.  The  level  of 
the  water  in  each  boiler,  the  steam  pressures  in  the  boilers,  the  amount  of 
draft,  the  temperature  of  the  feed  water  and  of  the  flue  gases  entering  and 
leaving  the  economizer,  and  the  counter  of  the  water  meter  on  the  boiler 
feed  pipe  were  observed  and  recorded  each  hour.  A  sample  of  the  flue 
gases  was  taken  and  analyzed  each  hour  during  both  trials. 

At  both  stations  the  condition  of  the  fires  at  the  beginning  and  end  of 
the  tests  was  as  nearly  the  same  as  could  be  determined  by  the  careful 
inspection  of  three  persons,  and  the  recorded  weight  very  closely  represents 
the  actual  quantity  burned  during  the  24  hours. 

All  scales  for  weighing  water  and  coal  were  tested  and  sealed  immediately 
before  each  trial.  All  indicator  springs  were  tested  and  calibrated  immedi- 
ately after  each  trial,  and  all  pump  valves  were  examined  and  tested  for 
leakage  and  found  to  be  practically  tight. 

Indicator  diagrams  from  all  the  steam  cylinders  were  taken  every  hour. 
The  indicators  on  all  the  steam  cylinders  of  each  engine  were  electrically 
connected  in  such  manner  that  six  diagrams  were  taken  simultaneously 
from  each  engine,  each  of  which  represented  the  average  pressure  in  the 
cylinder  for  1  minute.  The  pencil  friction  of  the  indicator  was  prevented 
by  a  current  breaker  which  gave  the  pencil  an  intermittent  instead  of  a 
constant  contact  with  the  paper,  and  formed  the  diagram  by  a  series  of 
dots.  At  the  Chestnut  Hill  station  the  pencil  made  80  revolutions  on  each 
diagram  and  at  the  Spot  Pond  station  25  revolutions,  so  that  each  diagram 
represents  the  average  pressure  in  the  cylinder  for  1  minute. 

While  the  indicator  diagrams  were  bein^  taken,  5-second  observations 
were  made  of  the  pressure  in  the  force  mains,  and  from  these  observations 
the  actual  horse-power  of  work  done  by  each  engine  while  the  diagrams 
were  being  made  was  determined. 

The  average  friction  of  each  engine  for  the  24  hours  of  the  trial  was 
determined  from  the  average  of  the  difiPerences  between  indicated  horse- 
power and  the  actual  horse-power  of  work  done  during  times  while  the 
diagrams  were  being  taken. 

Calorimeter  measurements  of  the  quality  of  the  steam  were  made  during 
both  trials. 

The  coal  used  at  the  Chestnut  Hill  station  was  the  Loyal  Hanna  Sonman 
Shaft  coal,  and  at  the  Spot  Fond  station  Georges  Creek  Cumberland  coal,  — 
in  both  cases  the  coal  in  regular  use  at  the  stations.  The  number  of  thermal 
units  per  pound  of  coal  was  not  actually  determined,  and  the  quantities  used 
in  the  report  are  those  determined  for  the  same  kind  of  coal  on  previous  tests. 
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In  oonnection  with  the  test  of  the  engine  at  the  Spot  Pond  station  a  care- 
ful weir  meaBurement  was  made  of  the  water  pumped.  The  water  pumped 
by  the  engine  was  forced  tbroagh  a  36-inch  pipe  to  a  distributing  reserroir, 
where  it  was  delivered  into  a  masonry  chamber  20.5  feet  long,  6  feet  wide 
and  18.25  feet  deep.  The  water  entered  the  side  of  the  chamber  at  the  bot- 
tom near  one  end,  passed  through  a  screen,  and  then,  after  flowing  13  feet 
through  the  chamber,  passed  over  a  weir  5.991  feet  long,  having  a  brass 
edge  0.25  of  an  inch  wide,  finished  perfectly  level.  A  temporary  floor  was 
placed  in  the  chamber  between  the  screen  and  the  weir,  making  the  channel 
approaching  the  weir  6  feet  in  depth.  A  rectangular  brass  plate,  8  inches 
long  by  6  inches  high,  with  a  hole  1-^  inches  in  diameter  in  the  centre,  was 
set  flush  with  the  side  of  the  channel,  with  centre  of  the  hole  6  feet  back 
from  the  weir  and  .790  of  a  foot  below  the  crest.  The  hole  in  the  center 
of  the  plate]was  connected  by  a  1-inch  pipe  with  a  can  in  which  the  water 
level  was  observed  every  2  minutes  during  the  entire  24  hours.  The  quan- 
tity delivered  was  determined  by  three  different  formulae,  and  the  average 
result  used.  The  leakage  from  the  force  main  was  tested  before  the 
trial. 

At  the  Chestnut  Hill  station  no  measurement  of  the  slip  of  the  pumps 
was  made  during  the  trial,  but  the  monthly  records  of  water  pumped  at  the 
station  compared  with  careful  current  meter  measurements  of  the  water 
delivered  to  the  pumps  show  that  the  slip  does  not  exceed  1^  per  cent. 

Principal  Dimensions  of  Engines. 


1 

Low-BSRVicx  Engines. 

Northern 
High-service 

Engine 
Nnmber  9. 

Nam  bar  5. 

Namber  0. 

Namber  7. 

1 

Diameter  H.  P.  oylloder  (oomlsBl)  (inohee), 

17 

17 

17 

22 

2 

Diameter  I.  P.  oylioder  (nominal)  (Incbee),  . 

81.25 

81.26 

81.26 

41.6 

3 

Diameter  L.  P.  cylinder  (nominal)  (inches). 
Cylinder  CUaraneet* 

48 

48 

48 

62 

4 

nigh  presenre  (per  cent  ),        .... 

- 

1.6 

- 

1 

6 

Intermediate  presenre,  (per  cent.)  •  . 

- 

1.8 

- 

.6 

« 

Low  preuure  (per  cent),         .... 

- 

1.1 

- 

.6 

7 

Diameter  of  plnngera  (nominal)  (Inches), 

87 

87 

87 

30.6 

8 
10 

Btrolce   of  pistons  and  plungers  (nominal) 

(inches). 
Diameter  of  suction   and   discharge    pipes 

(inches). 
Diaroeier  of  fly  wheels  (2)  (feet),    . 

00 
86 
17 

60 
86 
17 

60 
86 
17 

60 
80 
17 

11 

Weight  of  each  wheel  (pounds), 

80.000 

80,000 

80.000 

84,000 

12 

Revolutions  per  minute  for  capacity, 

20.01 

29.01 

29.01 

24.4 

18 

Speed  per  minute  (feet), 

290.1 

290.1 

290.1 

244.0 
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Principal  Dimensions  of  Boiler  Plant, 


Low-aenrlee 
Pnmplog 

BUtiOD 

(8  Boilers) . 


Norttern 

Hlgb<MiTioe 

PampiDg 

Station. 


14 
16 
10 
17 
18 
19 
20 
21 
22 
28 
24 
26 
20 
27 
28 
29 
80 
81 


Number  of  bollert  nted  daring  teet, ..... 

Boiler  diameter  (feet) 

Boiler  lengtb  (over  all)  (feet) 

Number  of  tnbee  In  each  boiler,  ..... 
Diameter  of  tnbee,  ovtdde  (Inchee),        .... 

Lengtb  of  tubee  (feet) 

Water  heating  eurtaee,  each  boiler  (»qoare  feet),   .       . 
Svper  heating  rarfMe,  each  boiler  (eqnare  feet),    . 
Total  heating  enrflaee,  each  boiler  (sqoare  feet),     . 
Indde  area  of  tabea,  each  boiler  (aqvare  feet), 

Orate  diameter  (feet) '. 

Orate  area,  each  boiler  (equare  feet),  .... 
Batlo  of  water  heating  to  grate  cnrfiMe,  .... 
Ratio  of  total  heating  to  grate  enrface,  .... 
Batlo  of  grate  to  Inalde  ana  of  tnbea,  .... 
Economizer  heating  sarface  ontelde  of  tnbea  (iqnare  feet). 

Height  of  etack  (feet) 

Inelde  diameter  of  etack  (feet), 


8 

8.17 
29.6 
884 

2 

16 

2,107 

882 

2,989 

0.82 

7 

88.48 
60.67  to  1 
70.88  to  1 
6.04  to  1 
1,728 
126 
4.6 


2 

7.07 
29.87 
260 
2.26 
16 
1,046 
060 
2,296 
6.89 
0.6 
88.18 
49.68  to.l 
09.17  to  1 
6.08  to  1 
1,728 
126 
4.6 


Trial  Data  and  Results, 


Loir-8BByicB  EKOims. 


Number  6. 


Number  0. 


Number  7. 


82     Date  of  trial, 
88     Duration  of  trial, 


24hrs. 


24hre. 


24hra. 


Northern 
High-eerriee 

Engine 
Number  9. 


-t 
24hre. 


•  10  A.x  April  80  to  10  A.X.  May  1. 1901. 


t  10  A.X.  June  4  to  10  a.m.  June  6, 1901. 


Average  Pressures, 


84 
86 
80 
87 
88 
80 
40 
41 
42 
48 
44 


Steam  at  bolleri  (pounds),        .       .       .       . 

Steam  at  throttle  (mercurial  gage)  (pounds), 

Ist  receiver  (pounds), 

2d  receiver  (pounds). 

Vacuum  (pounds  per  square  inch), . 

Barometer  (pounds  per  square  inch), 

H.  P.  jacket  (pounds), 

I.  P.  Jacket  (pounds), 

L.  P.  Jacket  (pounds). 


Draft  in  flue  at  economiaer  outlet  (inchea  of 

water) . 
Draft  in  floe  at  end  of  boiler,  economixer 

inlet  (inches  of  water). 


26.01 

-6.96 

18.49 

14.06 


0.142 


161.08 

160.89 

28.41 

-8.68 

18.20 

14.68 

160.89 

40.21 

2.0 

0.109 

0.2426 


290 


METROPOLITAN  WATER 


[Pub.  Doc. 


Average  Temperatures,  Degrees.  Fahrenheit. 


LOW-SSBVICX  EKOIKSa. 

Northern 

Higb-eervlce 

Eogtne 
Nuiiiber9. 

Number  6. 

Number  6. 

Number  7. 

46 

Btoam  at  boiler  dne  to  preMore, 

- 

867.6 

- 

866.18 

46 

Steam  at  throttle  due  to  preeenre,    . 

- 

866.14 

- 

865.87 

47 

Steam  entering  H.  P.  cylinder, 

888.6 

862.4 

866.8 

864.67 

48 

Steam  entering  I.  P.  cylinder,  .... 

268.6 

266.1 

268.2 

286.S1 

49 

Steam  entering  L.  P.  cylinder, 

197.1 

196.6 

108.6 

201.72 

60 

Water  from  L.  P.  jacket 

177.2 

187.1 

186.6 

199.6 

61 

Water  dlecbarged  from  air  pomp,   . 

97.0 

100.6 

91.6 

106.4 

63 

Water  entering  economizer,     .... 

- 

86.0 

- 

92.82 

68 

Water  leaving  economizer  (fed  to  boiler), 

- 

121.2 

- 

167.90 

64 
66 

Water  condeneer    circulating   Inlet    (water 

pumped). 
Fine  gaeee  leaving  boiler, 

" 

48.2 
412.0 

~ 

68.86 
487.0 

68 

Fine  gaeee  leaving  economizer, 

- 

227.8 

1 

280.8 

Head  Pumped  Against. 


67 

Average  elevation  of  water  in  force   main 
above  Boaton  city  baae  (feet). 

178.068 

178.060 

177.06 

286.846 

68 

Average  elevation  of  water  in  wet  well  above 
Boston  dty  baae  (feet). 

182.97 

188.088 

188.06 

161.67 

69 

Average  net  head  pumped  agalnet  (feet). 

46.008 

44.972 

44.00 

126.276 

Revolutiona, 


60 
61 


Total  revolotlone  during  24  hours, 
Average  revolutions  per  minute, 


43,292 
80.0630 


48,287 
80.0604 


48,200 
80.0626 


85.780 
24.858 


Useful  Work  performed  by  Engine. 


62 


Total  water  pumped  (no  allowance  for  slip) 
(U.S.  gallons). 


86,284,800 


86,268,900 


86,280,000 


20,896,800 


Water  fed  to  Boiler. 


68 


Total  water  fed  to  boilers  (pounds), 


264,568 


125,211 
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Steam  out  of  Boilers  not  used  by  Engine. 

LOW-aSBTIOB  BNOIKB8. 

Northern 

Number  6. 

Number  6. 

Number  7. 

Hi^-aervlee 

Bnclne 
Number  9. 

64 

66 
66 

67 
68 
69 

Water  from  Mparator  (poonde), 

Steam  blown  throagh  MiorimeCer  (weighed 

inunk)  (poands). 
Leftkege  from    wliole   plant,    ezeloelTe   of 

englnee  (ponnda). 
DIaonaige  from  oH-preaaure  pipe  (poanda),   . 

Total  steam  from  boUera  not  naed  bj  englnea 

(poanda). 
Steam  ohargeable  to  englnea  (ponnda),  . 

• 

829 

868.4 

4,116.7 

1,886.4 

6,682.6 

267,886.6 

- 

217 
647 
769 

1,683 

1      128,678 

1 

Steam  received  from  Engine. 


70 

From  oondenaer  (pounda),       .... 

76,280 

76,868 

72,968 

106,846 

71 

72 

From  leak  on  engine  caught  and  weighed 

(ponnda). 
From  L.  P.  Jacket  (pounda) 

10,806.6 

68 
U.491 

10,929 

16,220.6 

78 

From  aeoond  receiver  (pounda). 

• 

- 

- 

608.6 

74 

Charged  to  leaka  on  engine 

• 

- 

- 

409 

76 

Total  Bteam  uaed  by  englnea,    .... 

86,086.6 

87,902 

88,897 

128,678 

76 
77 

Average  entralnment  In  ateam  entering  en- 
gine at  Sp.  Pd.  (0.7  of  1  p.  c). 
Total  dry  feteam  uaed  by  englnea,    . 

^ 

267,886.6 

^^ 

866 
122,718 

78 

Percentage  of  total  ateam  uied  In  Jaoketa, 

13.66 

18.07 

18.08 

18.126 

Britieh  Thermal  Unite. 


79 
80 


Total  heat  uaed  by  engine,  B.  T.  U., 

Heat  contained  In  one  pound  of  wet  coal, 
B.  T.  U. 


96,288,690 
14,028 


97,892,610 
14,028 


94,104,780 
14,028 


186,066,640 
14,110 


Horee^power  Figures. 


81 
82 

Average   percentage  of  friction    of  engine 

(average  of  24  aeU  of  cards). 
Average  delivered  horse-power  (uaefnl  work). 

11.16 
287.27 

11.68 
286.88 

12.67 
280.27 

8.47 
448.86 

83 

Average  Indicated  horse-power,  H.  P.  cylinder. 

114.11 

112.68 

111.11 

161.98 

84 

Average  Indicated  horse-power,  I.  P.  cylinder. 

104.09 

104.10 

108.80 

188.22 

86 

Average  Indicated  horae-power,  L.  P.  cylinder, 

106.16 

107.20 

106.66 

174.82 

86 

Total  Indicated  horae-power,    .... 

828.86 

828.88 

820.67 

464.47 

87 
88 
80 

Average  molat  ateam  per  I.  H.  P.  per  hour 

(pounds). 
Average  dry  steam  per  I.  H.  P.  per  hour 

(pounds). 
Average  B.  T.  U.  per  I.  H.  P.  per  minute,     . 

11.08 
206.79 

11.  lu 

11.81 

209.99 

10.92 
203.86 

11.09 

11.01 

203.42 
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Coal  and  Bate  of  OambusHon  and  EvaporaHan, 


90 
01 
92 

08 

M 

96 

96 

97 

98 

99 

100 

101 

102 

108 

104 


LOW-SBBTICB  SHOZraS. 


Nnmb«r  6. 


Number  8. 


Namber  7. 


ToUl  moist  ooal  barned  in  24  houn  (pounds), 

P«reenti^  of  mototara  In  ooal,      • 

Total  dry  ooal  bnmed  daring  tost  (ponnds), 

Total  ashes  during  test  (ponnds), » 

Total  oombostible  during  test  (pounds), 

Moist  eoal  burned  per  square  foot  of  grate 

surfaee  per  hour  (pounds). 
Molit  coal  burned  per  square  foot  of  water 

heating  surface  per  hour  (pounds). 
Evaporation  per  pound  of  moist  eoal,  aetual 
i,ln(" 

ir  pound  of  drr  » 
Binding  economuer  (p 
Evaporation  per  pound  of  dry  eoal,  irom  and 


conditions,  including  eoonomixer  (pounds) 

kl,  actual 


Evaporation  per  pound  of  dry  eoi 
conditions,  including  economuer  (pounds) 


at  212*  F.,  including  economizer  (pounds) 
Evaporation  per  pound  of  dry  coal,  from  and 

at  212*  F.,  excluding  economiser  (pounds) 
Evaporation  per  square  foot  of  water  heating 

surface  per  hour  (pounds). 
Moist  coal  per  I.  H.  F.  per  nour  (pounds). 

Dry  coal  per  I.  H.  P.  per  hour  (pounds). 

Kind  of  ooal, 


.* 


28,642 

2.2 

26,968 

1,848 

24,810 

9.68 

0.176 

9.968 

10.192 

12.042 

11.877 

1.744 

1.148 

1.118 


.* 


Northern 
High-oervlee 

EnKine 
Namber  0. 


12,482 
8.7 
11,072 
78S 
11,189 
7.800 
0.1674 
10.072 
10.450 
12.^0 
11.608 
1.680 
1.116 
1.074 
-t 


*  Loyal  Hanna  Sonman  Shaft. 


t  Georges  Greek  Cumberland. 


Duties. 


106 
106 

Duty  per  1,000  pounds  steam,  contract  basis 

(fbot-pounds). 
Duty  per  1,000,000  B.  T.  U.  (foot-pounds),  . 

168,674,000 
141,787,000 

164,816,000 
180,080,000 

168,760,000 
148,7n,000 

172,406,000 
166,602,000 

107 

Duty  per  100  pounds  moist  coal  (foot-pounds) , 

«* 

.* 

.* 

171,870,000 

108 

Duty  per  100  pounds  dry  ooal  (foot-poands), 

-t 

-t 

-t 

in,061,000 

100 

Duty  per  1,000  pounds  dry  steam, . 

-x 

'X 

-t 

178,690,000 

*  Average  8  engines,  162,888,000.      f  Average  8  engines,  166,822,000.     X  Average  8  engines,  167,840,000. 


Efficiencies. 


no 
111 

112 
118 


Efficiency  of  mechanism  (per  eent.),     , 

Efficiency  of  boilers  and  economixer,  actoal 

(per  cent.)* 

Efficiency  of  boilers  alone,  actual  if  econo- 
mizer bad  not  been  used  (per  cent.). 

Thermal  effldenoy  of  engine  (per  cent.),      . 


88.84 


20.60 


88.42 
82.0 
80.4 
20.22 


87.48 


20.80 


00.68 
84.64 
70,07 
20.86 
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Weir  Meaaurementt. 


' 

LOW-SKBTIGE  ENOIRBS. 

Northern 

Hlgh-Mrrioe 

Engine 
Number  9. 

NnmtMr  6. 

Number  6. 

Nnmber  7. 

114 

Lengthof  weir  (foet), 

- 

- 

- 

6.991 

116 

Avenge  depth  of  water  oa  weir  (feet), 

- 

- 

- 

1.8S7 

116 

Calenleted  dleeharfe  over  weir  (gftllooe),     • 

- 

- 

- 

aO,14S,600 

117 

Leakege  from  f oroe  main  daring  teet  (gallone) , 

- 

• 

- 

i.iao 

118 

Water  drawn  from  foree  main  daring  teet 

(gallona). 

- 

- 

- 

4»080 

119 

Planger  dlaplaeement  of  pampe  (gallona),    • 

- 

- 

- 

20,896,800 

lao 

Slip  (per  eeot.) 

- 

- 

- 

1.3S 
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Appendix    No.    6. 


Summary  of  Statistics  for  ths  Year  1901. 

The  Metropolitan  Water  Works  supply  the  Metropolitan  Water  District, 
which  includes  the  following  cities  and  towns :  — 


CITIES  and  towns. 


Popntetlon, 

Cenmu  of 

1900. 

Eatlmaicd 
PopalattOB, 
Ma7  1. 1901. 

560,802 

573,200 

61,648 

68,600 

84,072 

84,700 

88,664 

84,700 

88,687 

S4,960 

24,886 

26,660 

28,800 

24,900 

18,244 

19,100 

18,2U 

U,600 

12,062 

18,800 

10,806 

11,200 

9,706 

10,100 

8,608 

0,060 

6,107 

6,800 

6,058 

6,660 

8,929 

4,200 

1.162 

1.200 

862,688 

886,000 

4,648 

4,T00 

B<Mton, 

Somerrille 

Oheliea 

Mftlden, 

Newton,* 

Everett, 

Qalncy, 

Medford, 

Hyde  Perk,* 

Melroee, 

Revere, 

Wetertown, 

Arllogton, 

Btoneham, 

Wlnthrop, 

Belmont, 

Nahent, 

Total  population  of  Metropolitan  Water  District, 
8wampeoott,t 


*  No  water  aappUed  to  these  plaoea  during  the  year  from  Metropolitan  Water  Worke. 
t  Bwampeoott  la  not  In  the  Metropolitan  Water  DUtrlot,  bat  has  been  anppUed  with  water  from  ths 
Metropolitan  Water  Works. 


Sources  of  Supply. 


SOURCE. 

Area  of 

Watershed 

(Square  Miles). 

Remarks. 

Lake  Cochltaate, 

Bndbary  River, 

Nashna  River .* 

18.87 

76.20 

118.28 

Works  bnllt  by  olty  of  Boston  in  1848. 
Works  bailt  by  eity  of  Boston  In  1872-71 
Works  begun  in  1896;  not  finished. 
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Mode  of  Supply. 
Pumping  to  reservoirs. 

Pumping. 
Chestnut  Hill  Eigk-service  Station :  — 

Builders  of  pumping  machinery,  Holly  Manufacturing  Company,  Quintard  Iron 

Works  and  E.  P.  Allis  Company. 
Description  of  coal  used :  Bituminous ;  Georges  Creek  Cumberland  and  Li'jal 

Hanna  Sonman  Shaft ;  anthracite  coal  screenings.    Price  per  gross  ton  in  bins : 

f  4.29  to  l-i.78 ;  screenings,  t2.2-l  to  |2.80.    Average  price  per  gross  ton,  (4.29. 

Per  cent,  ashes,  9.6. 

Chestnut  Hill  Low-service  Station :  — 

Builders  of  pumping  machinery,  Holly  Manufacturing  Company. 

Description  of  coal  used :  Bituminous ;  ILiOyal  Hanna  Sonman  Shaft.    Piice  per 

gross  ton  in  bins,  (4.29  to  (4.78.     Average  price  per  gross  ton,  (4.44.    Per 

cent,  ashes,  8.9. 

Spot  Pond  Station :  — 

Builders  of  pumping  machinery,  Geo.  F.  Blake  Manufacturing  Company  and 

Holly  Manufacturing  Company. 
Description  of  coal  used :  Bituminous ;  Georges  Creek  Cumberland ;  anthracite 

coal  screenings.    Price  per  gross  ton  in  bins,  (4.S7  to  (4.48 ;  screenings,  (2.24. 

Average  price  per  gross  ton,  (4.41.    Per  cent,  ashes,  9.7. 


CnXSTKUT  UlLL  HlOH-SKRTICB  STATION. 


Englnee 

Noi. 
1  and  2. 


Engines 

No0.  1  and 

2  (Low. 

■ervloe). 


Engine 
No.  8. 


Engine  No. 
3  (Low. 
service). 


Engine 
No.  4. 


Coal  consamed  for  year  (poands),     . 
Cost  of  pumping,  figured  on   pumping 

station  expenses. 
Total  pumpage  for  year  (million  gallons), 
Average  dynamio  head,  .  .  .  . 
Gallons  pumped  per  pound  of  ooal,  . 
Duty,  on  basis  of  plunger  displacement,  . 
Cost  per  million  gallons  raised  to  reservoir, 
Cost  per  million  gallons  raised  one  foot,  . 


499,766 
^,162.56 

202.47 

124.83 

008.18 

86,760,000 

$10,682 

.086 


810,069 
$1,946.60 

204.61 

48.18 

1,077.18 

46,000,000 

$9,618 

.198 


968,488 
$4,486.79 

1,016.67 

126.26 

1,102.38 

118,600,000 

$4,864 

.086 


482,009 
$2,427.16 

646.68 

67.77 

1,478.94 

86,090,000 

$8,760 

.056 


6,846,061 
$27,103.97 

8,684.11 

126.81 

1,852.67 

144,460,000 

$8,168 

.026 


CUBSTHUT  HiTJ. 

low.servicb 
Station. 

Spot  Pond  Station. 

Engines  Nos.  6, 
6  and  7. 

Engine 
No.  8. 

Engine 
No.  9. 

Coal  consumed  for  year  (pounds). 
Cost  of  pumping,  figured  on  pumping  stalloi 
ToUl  pumpage  for  year  (million  gallons),    , 
Average  dvnamie  head.    ..... 

4 

1  ezp 

1              •              • 

enses,     . 

8,628,670 

$8P,587.97 

26,364.40 

48.87 

8,090.09 

126,420,000 

$1,602 

.031 

344,976 

$1,917.93 

851.89 

114.54 

1,020.04 

99,320,000 

$5,450 

.048 

2,076,021 

$11,468.13 

2,414.63 

119.50 

Gallons  pumped  per  pound  of  coal. 
Duty  on  basis  of  plunger  displacement, 
Cost  per  million  gallons  raised  to  reservoir, 
Cost  per  million  gallons  raised  one  foot, 

1,163.06 

117,700,000 

$4,748 

.040 
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Consumption, 

Estimated  total  population  of  the  sixteen  cities  and  towns  sup- 
plied wholly  or  partially  during  the  year  1901, 

Total  consumption,  gallons, 

Furnished  from  Metropolitan  Water  Works  sources,  gallons,    . 

Furnished  from  local  sources,  gallons, 

Average  daily  consumption,  gallons, 

Gallons  per  day  each  inhabitant, 


844,800 

87,044,840,000 

36,830,240,000 

214,600,000 

101,492,000 

120.1 


DistribtUion. 


Owned  and 

operated 

by  MetropoUtaii 

Water  and 
Sewerage  Board. 


ToUl  In  Dlitrlct 

■applied 

by  Metropolitan 

Water  worka. 


Kind  of  pipe  nted,       .... 

Blxei, 

Exteniion  Ioh  length  abandoned,  mllei, 

Length  in  ase,  mllei 

Stop  gatee  added,         .... 
Stop  gatei  now  in  nse, 
Service  plpee  added,    .... 
Serriee  plpM  now  in  ate,    . 

Hetem  added, 

Meters  now  in  use,  .... 
Fire  hydrants  added,  .... 
Fire  hydrants  now  In  use,  . 


00  to  6  Ineh. 

2.18 

72.00 

12 

280 


-t 
80  to  4  inch. 
86.17 
1,896.6 


4.044 

188,540 

645 

11,080 

866 

12,279 


*  Oast-iron  and  cement-lined  wrought  Iron,     f  Cast-iron,  cement-Uned  wrought  Iron  and  kalamine. 
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Appendix  No.  6. 


COMMONWEALTH   OF   MASSACHUSETTS. 
Suffolk,  ss.  Supbbmb  Judicial  Coubt  in  Equity. 

James  A.  Bah^bt  and  Others,  Metropolitan  Sewerage  Commissiokers, 
Petitioners,  in  re  the  North  Metropolitan  Ststsm  of  Sewerage. 

Report  and  Award  of  Commissioners. 

The  North  Metropolitan  System  of  Sewerage  originally  incladed  a  por- 
tion of  the  city  of  Boston,  the  cities  of  Cambridge,  Somerville,  Maiden, 
Chelsea,  Wobam,  Melrose,  Medford  and  Everett,  and  the  towns  of  Stone- 
ham,  Winchester,  Arlington,  Belmont  and  Winihrop. 

Under  the  provisions  of  chapter  414,  Acts  of  the  year  1896,  and  of 
chapter  172,  Acts  of  the  year  1900,  the  town  of  Wakefield  was  incladed  in 
this  system.  Under  the  provisions  of  chapter  520,  Acts  of  the  year  1897, 
^'  the  territory  comprising  the  villages  of  Centre  and  East  Lexington  in  the 
town  of  Lexington  "  was  added  to  the  district. 

In  May,  1891,  Ebenezer  R.  Hoar,  William  C.  Endicott  and  John  E. 
Sanford  were  appointed,  nnder  decree  of  this  court,  commissioners  to 
determine  the  proportions  which  the  several  cities  and  towns  included  in 
the  North  Metropolitan  and  Charles  River  systems  should,  for  the  first  term 
of  five  years,  namely,  from  1891  to  1895,  inclusive,  annually  pay  money 
into  the  treasury  of  the  Commonwealth  to  meet  the  interest  and  sinking 
fund  requirements  for  each  year,  and  to  meet  the  cost  of  maintenance  and 
operation  for  each  year. 

In  October,  1895,  Edmund  H.  Bennett,  John  E.  Sanford  and  Everett  C. 
Bumpus  were  appointed,  under  a  decree  of  this  court,  to  make  a  similar 
apportionment  for  those  systems  for  the  second  term  of  five  years,  namely, 
from  1896  to  1900,  inclusive. 

Under  the  provisions  of  chapter  424,  Acts  of  the  year  1899,  the  Charles 
River  System  was  made  a  part  of  the  South  Metropolitan  System  of 
Sewerage. 

Under  decree  of  this  court,  dated  May  16,  1901,  the  undersigned  were 
appointed  commissioners  to  make  the  apportionment  for  the  North  Metro- 
politan Sewerage  System  for  a  third  term  of  five  years,  namely,  from  1901 
to  1905,  inclusive. 

Acting  under  the  authority  thus  granted  and  in  the  performance  of  the 
duty  thus  imposed,  several  hearings  have  been  given,  after  due  notice  to 
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all  parties  in  interest  in  the  matter  submitted  to  our  decision.  These  hear- 
ings were  held  at  the  rooms  of  the  Railroad  Commission,  20  Beacon  Street, 
Boston,  upon  the  twentieth  day  of  June,  the  first,  ninth  and  thirtieth  days 
of  July  and  the  fifth  day  of  August  in  this  year. 

From  the  statement  of  the  Treasurer  and  Receiver-General  of  the  Com- 
monwealth, it  appears  that,  to  meet  the  necessary  payments  into  the 
treasury  of  the  Commonwealth  on  account  of  the  North  Metropolitan  Sys- 
tem of  Sewerage  for  the  current  year,  there  is  required  for  sinking  fund 
$46,885.79;  for  interest,  $169,325  ;  and  for  cost  of  maintenance  and  opera- 
tion, in  accordance  with  legislative  appropriation,  $76,500.  We  under- 
stand that  this  appropriation  for  cost  of  maintenance  and  operation  was 
less  than  it  otherwise  would  have  been  for  the  reason  that  there  were 
available  unexpended  balances  of  former  appropriations  amounting  to 
about  $20,000. 

In  the  language  of  the  statute,  the  apportionment  of  these  expenses  is  to 
be  made  in  such  manner  as  the  commissioners  '*  shall  deem  Just  and  equi- 
table." We  have  been  urged  by  the  representatives  of  several  nmnicipali- 
ties  to  adopt  a  different  method  of  distribution  than  that  followed  by  the 
commissioners  who  have  previously  made  the  apportionment ;  but  the  weight 
of  opinion  expressed  at  the  hearings  was  very  clearly  in  favor  of  continuing 
the  methods  hitherto  adopted,  and  in  our  judgment,  particularly  in  view  of 
precedent,  the  weight  of  argument  demands  such  course.  Accordingly, 
we  have  made  an  apportionment  of  the  payments  necessary  to  meet  the 
interest  and  sinking  fund  requirements  upon  the  basis  of  property  valuation, 
as  established  by  chapter  198,  Acts  of  the  year  1901 ;  and  the  apportion- 
ment of  the  payments  required  to  meet  the  annual  cost  of  maintenance  and 
operation  upon  the  basis  of  population,  as  determined  by  the  United  States 
census^ of  1900,  using  the.  proportionate  part  of  such  valuation  and  popula- 
tion in  the  case  of  any  city  or  town  a  part  of  which  only  is  included  in  the 
district. 

We  are  satisfied  that  the  plan  adopted  accomplishes  substantial  Justice 
in  the  distribution  of  the  burden  in  accordance  with  benefits  received. 

It  was  contended  on  the  part  of  several  municipalities  that  local  con- 
ditions, particularly  the  character  of  the  watersheds  in  these  cities  and 
towns,  were  such  as  to  prevent  them  from  receiving  the  full  benefit  of  the 
system,  and  that  they  were  entitled  to  have  consideration  given  to  this  fact. 
The  evidence  presented,  however,  failed  to  convince  us  that  in  any  instance 
it  was  physically  impracticable  to  make  use  of  the  system,  and,  on  the 
whole,  tended  to  show  that  these  cities  and  towns  received  such  benefit  as 
to  warrant  an  assessment  upon  them  under  the  rule  above  stated. 

Interest  and  Sinking  Fund. 

The  commissioners  appointed  by  this  court  in  1895  considered  the  amount 
of  contribution  which  the  town  of  Wakefield  ought  to  make  toward  the  cost 
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of  construction  previoas  to  the  addition  to  the  district  of  that  portion  of 
the  town  which  was  annexed  to  it  by  chapter  414,  Acts  of  the  year  1896. 
The  Board  of  Metropolitan  Sewerage  Commissioners  determined  the  amount 
of  contribution  which  the  town  of  Lexington  ought  to  make  toward  the  cost 
of  construction  previous  to  the  addition  to  the  district  of  a  portidn  of  the 
town  by  chapter  520,  Acts  of  the  year  1897.  We  have  given  consideration 
in  this  proceeding  to  the  fact  that  the  town  of  Wakefield  in  respect  to  that 
portion  of  the  town  made  a  part  of  this  district  by  chapter  172  of  the  Acts 
of  the  year  1900  has  not  fully  contributed  to  the  previous  cost  of  con- 
struction. 

We  therefore  determine  as  just  and  equitable  that  the  several  cities  and 
towns  in  the  North  Metropolitan  System  of  Sewerage  shall  annually  pay 
money  into  the  treasury  of  the  Commonwealth  for  a  term  of  five  years, 
viz.,  1901  to  1905,  both  inclusive,  to  meet  interest  and  sinking  fund  require- 
ments for  each  of  said  years,  as  estimated  by  the  State  Treasurer,  of  that 
portion  of  the  Metropolitan  Sewerage  Loan  authorized  and  issued  for  the 
construction  of  said  system,  and  any  deficiency  in  the  amount  previously 
paid  in,  as  found  by  the  said  Treasurer,  in  the  proportions  set  down  in  the 
following  table :  — 

Table  ihoioing  Proportions  in  Percentages  in  which  the  Several  Cities  and  Towns 
in  the  North  Metropolitan  System  shall  pay  Money  into  the  Treasury  of  the 
ConimonweaUh,  to  meet  Interest  and  Sinking  Fu7id  Requirements  under  the 
Provisions  of  the  Statutes  relating  thereto. 


CITY  OR  TOWN. 

Proportion. 

• 

CITY  OR  TOWN. 

Proportion. 

Arlington, 

Belmont, 

Boaton,* 

Cambridge 

Chelaea, 

Everett, 

Lexington,  t 

Maldeo 

Medford 

2.30 

1.60 

16.80 

26.76 

6.20 

4.81 

.00 

8.16 

6.40 

Melrose, 

Somerville, 

Stoneham, 

Wakefield 

Wlncheater, 

Wlnttarop, 

Woburn 

Total 

8.41 
18.87 
1.86 
2.86 
2.41 
1.81 
2.80 

100.00 

*  Bast  Boston  and  Charleatown  districts. 


f  villages  of  Centre  and  Bast  LexingtoD. 


Maintenance  and  Operation. 

The  towns  of  Lexington  and  Wakefield  have  not  as  yet  connected  any 
local  sewers  with  the  Metropolitan  System.  It  was  contended  by  counsel 
that,  until  such  connection  has  been  made,  these  towns  are  exempt  from 
assessment  for  any  part  of  the  cost  of  maintenance  and  operation  under  the 
provisions  of  section  10,  chapter  520,  Acts  of  the  year  1897,  relating  to 
Lexington,  and  section  7,  chapter  172,  Acts  of  the  year  1900,  relating  to 
Wakefield.  We  are  of  the  opinion,  however,  that  the  exemptions  named 
in  those  statutes  are  binding  only  upon  the  Board  of  Metropolitan  Sewerage 
Commissioners  in  making  their  annual  apportionment,  and  do  not  limit  our 
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authority  or  control  us  in  our  duty  in  dealing  with  these  towns.  It  was 
further  contended  that  if,  as  a  matter  of  law,  these  exemptions  did  not 
apply  in  this  proceeding,  through  them  the  Legislature  had  declared  a  rule 
of  equity  which  ought  to  govern  us  in  making  the  apportionment.  We 
cannot  fully  accept  this  proposition,  as  it  seems  to  us  that  the  territorial 
character  of  the  district  and  benefits  received  and  to  be  received  Justify  the 
assessment  upon  each  town  of  some  portion  of  the  expense  of  maintenance 
and  operation,  as  well  as  of  the  construction  of  the  system.  The  system 
is  complete  and  ready  for  connection  with  local  sewers  in  these  towns.  In 
Wakefield  the  work  of  effecting  such  connection  is  well  under  way,  and  will 
undoubtedly  be  finished  within  a  comparatively  short  time.  There  appears 
to  be  no  reason  why  the  town  of  Lexington  cannot  readily  within  the  next 
five  years  connect  local  sewers  with  the  system.  We  have  given  what  we 
believe  to  be  due  consideration  to  these  facts  and  to  all  the  conditions 
affecting  these  towns  in  making  the  following  table  of  proportions. 

We  therefore  determine  as  just  and  equitable  that  the  several  cities  and 
towns  in  the  North  Metropolitan  System  of  Sewerage  shall  annually  pay 
money  into  the  treasury  of  the  Commonwealth  for  the  term  of  five  years, 
viz.,  1901  to  1905,  both  inclusive,  to  meet  the  cost  of  maintenance  and 
operation  of  said  system  for  each  of  said  years  as  estimated  by  the  Metro- 
politan Water  and  Sewerage  Board  (the  successor  of  the  Board  of  Metropol- 
itan Sewerage  Commissioners)  and  certified  to  said  Treasurer,  and  any 
deficiency  in  the  amount  previously  paid  in  as  found  by  said  treasurer  in 
the  proportions  set  down  in  the  following  table :  -* 


Table  showing  Proportions  in  Percentages  in  which  the  Several  Cities  and  Towns 
in  the  North  Metropolitan  System  shall  pay  Money  into  the  Treasury  of  the 
Commonwealth,  to  meet  the  Cost  of  Maintenance  and  Operation,  under  the  Pro- 
visions of  the  Statutes  relating  thereto. 


CITY  OR  TOWN. 

Proportions. 

CITY  OR  TOWN. 

Proportions. 

Arlington, 

Belmont, 

Boston,* 

Oambridge 

OhelMft, 

Bverett, 

Lexington,! 

Kalden, 

Medford, 

2.06 

2o!66 
21.98 
8.14 
6.82 
.82 
8.06 
4.30 

Melrose.     ...... 

Somervlile 

Stoneham, 

Wakefleld 

Winchester 

Winthrop,  .       .       . 

Wobnm, 

Total, 

8.10 
14.74 
1.48 
1.78 
1.78 
1.46 
3.41 

100.00 

East  Boston  end  Charlestown  districts. 


t  villages  of  Centre  and  Bast  Lexington. 


(Signed) 


August  6, 190L 


JAMES  F.  JACKSON, 
LARKIN  T.  TRULL, 

ARTHUR  P.  RUGG, 

Commissioners. 
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LEGISLATION  OF  THE  YEAR  1901  AFFECTING  THE 
METROPOLITAN  WATER  AND  SEWERAGE  BOARD. 


ACTS. 

[Chaptsb  30.] 

An  Act  making  an  appropriation  for  operating  the  south 
metropolitan  system  of  sewage  disposal. 

Be  it  enacted^  etc.^  as  follows: 

Section  1.  A  sum  not  exceeding  seventy  thoasand  five  Bouth  metropoi- 
hundred  and  sixty  dollars  is  hereby  appropriated,  to  be  paid  Mwa^'diTpoMi. 
out  of  the  treasury  of  the  Commonwealth  from  the  ordinary 
revenue,  for  the  cost  of  maintenance  and  operation  of  the  south 
metropolitan  system  of  sewage  disposal,  comprising  a  part  of 
the  city  of  Boston,  the  cities  of  Quincy,  Newton  and  Waltham, 
and  the  towns  of  Brookline,  Watertown,  Dedhdm,  Hyde  Park 
and  Milton. 

Section  2.     This  act  shall  take  effect  upon   its  passage. 
[^Approved  February  6^  1901. 


[Chaptbb  40.] 

An  Act  making  an  appropriation  for  operating  the  north 

metropolitan  system  of  sewerage. 

Be  it  enacted^  etc..,  cujollows : 

Section  1.  A  sum  not  exceeding  seventy-six  thousand  five  North  metropoi- 
hundred  dollars  is  hereby  appropriated,  to  be  paid  out  of  the  J^/^diipMia. 
treasury  of  the  Commonwealth  from  the  ordinary  revenue,  for 
the  maintenance  and  operation  of  the  system  of  sewage  dis- 
posal for  the  cities  of  Boston,  Cambridge,  Somerville,  Mai- 
den, Chelsea,  Woburn,  Medford,  Melrose,  and  Everett,  and  the 
towns  of  Stoneham,  Winchester,  Arlington  and  Belmont,  known 
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as  the  North  Metropolitan  System,  daring  the  year  ending  on 
the  thirty-first  day  of  December,  nineteen  hundred  and  one. 

Section  2.     This  act  shall  take   effect  upon  its  passage. 
[Approved  February  12,  1901. 


[Chaptbb  104.] 

An  Act  to  pboyide  for  examination  bt  the  state  board  of 
health  of  the  outlets  of  sewers,  and  as  to  the  effect 
of  sewage  disposal. 

Be  it  enacted^  eto.,  as  follows : 

hMUh^M-^'  Section  1 .  The  state  board  of  health  shall  annually  examine 
amine  oatieto  of  ^U  main  outlcts  of  scwcrs  and  drainage  of  the  cities  and  towns 
of  the  Commonwealth,  and  the  effect  of  sewage  disposal,  and 
annually  report  thereon  to  the  general  court,  with  such  recom- 
mendations for  the  protection  of  the  interests  of  persons  and 
property  as  said  board  shall  deem  expedient,  and  for  the  pre- 
vention of  offensive  odors  and  objectionable  conditions. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  March  5,  1901. 


[Chapter  168.] 

An  Act  to  consolidate  the  metropolitan  water  board  and 

THE   board    of   metropolitan   SEWERAGE   COMMISSIONERS. 

Be  it  enacted,  etc.,  as  follows : 
MetropouUD  SECTION  1.     A  board  is  hereby  created  which  shall  be  known 

Water  and  Sew-  *' 

enge^o^rd  as  the  Metropolitan  Water  and  Sewerage  Board,  and  shall  con- 
sist of  three  members,  who  shall  be  appointed  by  the  governor 
with  the  advice  and  consent  of  the  council. 

Term  of  office  of      SECTION  2.     The  term  of  office  of  the  members  of  said  board 

mem  era,  ^^^^^  ^^  three  years,  beginning  from  the  date  of  their  appoint- 

ment, but  of  the  members  first  appointed  one  shall  be  appointed 
for  the  term  of  five  years,  one  for  the  term  of  four  years  and 
one  for  the  term  of  three  years  from  said  date  of  appointment. 

ghairman,  etc.  The  govcmor  shall  designate  one  of  the  members  of  said  board 
as  chairman,  and  shall  also  designate  the  term  for  which  each 
member  is  appointed. 

Compenution.  SECTION  3.  The  chairman  of  said  board  shall  receive  a  salary 
of  five  thousand  dollars  a  year,  and  each  of  the  other  memberB 
shall  receive  a  salary  of  forty-five  hundred  dollars  a  year. 
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Section  4.     The  governor  shall  have  power  to  remove  any  RmoTftii, 
member  of  said  board,  with  the  advice  and  consent  of  the  coun- 
cil, and  to  fill  all  vacancies  therein,  by  appointing  for  the  re- 
mainder of  any  unexpired  term  in  the  same  manner  in  which 
appointments  are  authorized  for  a  full  term. 

Section  6.     The  metropolitan  water  board  and  the  board  of  JJjJ"^|Sj*KiLj 
metropolitan    sewerage   commissioners   are  hereby  abolished,  wd  board  of 

^  *^  "^  metropolitan 

All  the  powers,  rights,  duties  and  liabilities  of  said  metropolitan  ■•^•rage 

^  '      ^       '  '^  commiailoDera 

water  board  and  of  said  board  of  metropolitan  sewerage  com-  •boUahed,  etc. 
missioners,  and  of  each  of  them,  are  hereby  transferred  to  the 
Metropolitan  Water  and  Sewerage  Board  created  by  this  act. 
No  existing  contracts,  liabilities  or  suits  shall  be  affected  hereby,  Bziating 

ooDtracta,  ote*. 

but  the  board  hereby  created  shall  in  all  respects  and  for  all  not  affected, 
purposes  whatsoever  be  the  lawful  successor  of  said  metropoli- 
tan water  board  and  of  said  board  of  metropolitan  sewerage 
commissioners. 

Section  6.     This  act  shall  take  effect  upon   its  passage. 
[^Approved  March  20 ^  1901. 


[Chi.ptb&'204.] 

An  Act  to  provide  additional  sewerage  facilities  for  the 

CITT   of   NEWTON   AND   THE  TOWN   OF    BROOKLINE. 

Be  it  enacted  t  etc.,  as  follows: 

Section  1 .     The  metropolitan  water  and  sewerage  board  shall  Metropolitan 

"^  ^  aewer  to  be 

extend  the  metropolitan  sewer  from  a  branch  in  St.  Joseph's  extended, 
cemetery  in  West  Roxbury  to  and  across  the  boundary  line 
between  Newton  and  Brookline,  in  the  manner  best  adapted  to 
serve  the  sewerage  needs  of  those  municipalities. 

Section  2.     The  city  of  Newton  and  the  town  of  Brookline,  Newton  and 
and  any  persons  and  corporations,  may,  subject  to  the  control  may  make 

.  .  ooDoectiona 

and  under  the  direction  of  the  said  board,  make  connections  wtthsewen. 
with  any  sewers  constructed  by  the  board  under  the  authority 
of  this  act. 

Section  3.     In  making  said  extension  and  in  receiving  sew-  Themetropoi. 
age  from  said  districts,  and  in  any  action  relating  thereto,  and  sewerage  board 
for  the  purpose  of  constructing  and  maintaining  said  additional  tain  authority,' 
main  lines  of  sewer,  the  said  board,  acting  on  behalf  of  the 
Commonwealth,  shall  have  and  exercise  all  the  authority  con- 
feiTed   by  chapter  four  hundred   and   thirty-nine  of  the   acts 
of  the  year  eighteen  hundred  and  eighty-nine,  by  chapter  four 
hundred  and  six  of  the  acts  of  the  year  eighteen  hundred  and 
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ninety-five,  and  by  acts  in  amendment  thereof  and  in  addition 
thereto  regarding  the  original  system  or  anything  relating  thereto, 
and  by  chapter  one  hundred  and  sixty-eight  of  the  acts  of  the 
year  nineteen  hundred  and  one ;  and  all  the  provisions  of  said 
chapters  are  hereby  made  applicable  to  this  additional  construc- 
tion, except  as  herein  otherwise  provided. 

Sewen^^^^LMo.      SECTION  4.     To  meet  the  expenses  incurred  under  the  pro- 
visions of  this  act  the  treasurer  and  receiver  general  shall,  with 
the  approval  of  the  governor  and  council,  issue  scrip  or  certifi- 
cates of  debt,  in  the  name  and  behalf  of  the  Commonwealth 
and  under  its  seal,  to  an  amount  not  exceeding  forty  thousand 
dollars,  for  a  term  not  exceeding  forty  years.     Such  scrip  or 
certificates  of  debt  shall  be  issued  as  registered  bonds  or  with 
interest  coupons  attached,  and  shall  bear  interest  at  a  rate  not 
exceeding  four  per  cent  per  annum,  payable  semi-annually  on 
the  first  days  of  March  and  September  in  each  year.     The  said 
interest  and  scrip  or  certificates  shall  be  payable  and  when  due 
shall  be  paid  in  gold  coin  or  its  equivalent.     Said  scrip  or  cer- 
tificates of  debt  shall  be  designated  on  theu*  face.  Metropolitan 
Sewerage  Loan,  shall  be  countersigned  by  the  governor,  and 
shall  be  deemed  a  pledge  of  the  faith  and  credit  of  the  Com- 
monwealth, redeemable  at  the  time  specified  therein,  in  gold 
coin  or  its  equivalent,  and  shall  be  sold  or  disposed  of  at  public 
auction  or  in  such  other  mode  and  at  such  times  and  prices  and 
in  such  amounts  and  at  such  rate  of  interest,  not  exceeding  four 
per  cent  per  annum,  as  the  treasurer  and  receiver  general  with 
the  approval  of  the  governor  and  council  shall  deem  for  the  best 
interests  of  the  Commonwealth.     Any  scrip  or  certificates  of 
debt  issued  under  the  provisions  of  this  act  shall  be  considered 
as  an  addition  to  and  shall  become  a  part  of  the  loan  authorized 
by  chapter  four  hundred  and  six  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-five  and  acts  in  amendment  thereof  and  in 
addition  thereto. 

Payment  of  SECTION  5.     The  interest  and  sinking  fund  requirements  of 

the  moneys  expended  in  constructing  that  part  of  the  sewerage 
system  provided  for  in  this  act,  and  the  cost  of  maintenance 
and  operation  thereof,  shall  be  deemed  and  paid  as  a  part  of  the 
interest,  sinking  fund  requirements  and  costs  specified  in  said 
chapter  four  hundred  and  six  and  acts  in  amendment  thereof 
and  in  addition  thereto ;  and  the  sinking  fund  established  under 
the  provisions  of  said  chapter  shall  be  a  sinking  fund  for  the 
extinguishment  of  the  debt  authorized  by  this  act,  said  funds 
to  be  increased  in  the  following  manner :  —  The  treasurer  and 
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receiver  general  shall  from  year  to  year,  beginning  with  the 
year  nineteen  hundred  and  one,  apportion  to  said  sinking  fund 
an  amount  suflScient  with  its  accumulations  to  extinguish  the 
debt  at  maturity ;  and  in  making  the  assessment  for  the  increase 
of  said  sinking  fund  upon  the  several  cities  and  towns  liable 
thereto  such  proportions  of  the  whole  amount  shall  be  assessed 
in  each  year  as  will  harmonize  with  the  proportions  to  be  as- 
sessed on  account  of  the  sinking  fund  for  loans  now  outstanding 
for  the  Neponset  river  valley  metropolitan  sewer  system.  Any 
premium  realized  from  the  sale  of  said  scrip  or  certificates  of 
debt  shall  be  applied  to  the  payment  of  the  interest  on  said  loan 
as  it  accrues. 

Section  6.     This  act  shall  take   effect  when   the  town   of  ^J2|*«^k« 
Brookliue  appropriates  money  to  construct  a  sewer  or  sewers  in 
said  town  to  connect  with  the  extension  of  the  metropolitan 
sewer  provided  for  by  this  act.     [^Approved  March  26^  1901. 


[Chaftbb  31S.] 

An  Act  to  authorize  the  temporary  taking  of  water  for 
emergenct  purposes  by  cities  and  towns. 

Be  it  enacted,  e/c,  as  follows : 

Section  1 .     Cities  by  their  city  councils,  and  towns  having  ?*<*•■  ^^^  «•*•- 

»f  *f  ^  o  lain  towns  may 

a  system  of  water  supply  by  their  water  commissioners  or  inoaMsof  emer- 
selectmen,  may  in  cases  of  emergency  and  for  a  period  not  ex-  j^j*"  '«>n>  <»'- 
ceeding  six  months  in  any  one  year,  take  water  from  any  brook, 
stream,  river,  lake,  pond  or  reservoir,  not  already  appropriated 
to  uses  of  a  municipal  water  supply,  in  such  quantities  as  may 
be  necessary  to  relieve  the  emergency ;  but  water  commissioners 
or  selectmen  of  towns  shall  not  make  any  such  taking  unless 
previously  authorized  so  to  do  at  some  meeting  of  the  inhabi- 
tants of  the  town  regularly  called  therefor.  They  may  also 
take  such  rights  to  use  any  land  and  for  such  time  as  may  be 
necessary  to  use  such  water.  Such  vote  of  a  city  council  or  of 
a  town  meeting  shall  be  conclusive  as  to  the  existence  of  the 
emergency.     No  such  takinir  shall  be  made  until  the  state  board  Water  to  be 

•^  °  approved  by 

of  health  shall  have  first  approved  the  water  as  a  proper  source  "tate  board  of 

health. 

of  water  supply. 

Section  2.     The  city  councils  of  cities  and  the  water  com-  Description  of 

taking  to  be 

missioners  or  selectmen  of  towns  shall  cause  to  be  recorded  in  recorded,  etc. 
the  registry  of  deeds  for  the  county  or  district  in  which  such 
water  and  land  are  situated,  within  thirty  days  after  the  taking, 
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Damaget. 


Certain  datiea, 
etc.,  to  be  ezer- 
ciaed  by  the 
metropolitan 
water  and  aew- 
erage  board. 


a  description  sufficiently  accurate  for  identification,  with  a  state- 
ment of  the  purpose  and  the  time  for  which  the  same  are  taken, 
which  statement  shall  be  signed  by  the  mayor  of  the  city  or  by 
the  chairman  of  the  water  commissioners  or  selectmen  of  the 
town  making  the  taking,  and  upon  such  recording  the  right  to  use 
for  the  time  stated  in  such  taking  shall  vest  in  such  city  or  town. 

Section  3.  The  city  councils  of  cities  and  the  water  com- 
missioners or  selectmen  of  towns  shall  within  sixty  days  after 
the  termination  of  the  exercise  of  any  right  taken  under  the 
provisions  of  this  act  estimate  and  determine,  as  near  as  may 
be,  the  actual  damages  sustained  by  any  person  by  the  taking 
of  any  water  and  of  the  right  to  use  any  land  under  this  act ; 
but  any  one  aggrieved  by  such  determination  may  have  such 
damages  assessed  by  a  jury  of  the  superior  court,  in  the  same 
manner  as  is  provided  by  law  with  respect  to  damages  sustained 
by  the  laying  out  of  ways.  If  upon  trial  damages  are  increased 
beyond  the  amount  determined  as  aforesaid,  the  aggrieved  per- 
son shall  recover  costs,  otherwise  such  person  shall  pay  costs, 
and  costs  shall  be  taxed  as  in  civil  cases ;  but  no  suit  or  peti- 
tion for  such  damages  shall  be  brought  after  the  expiration  of 
two  years  from  the  date  of  the  recording  of  the  description  and 
statement  as  aforesaid. 

Section  4.  The  powers  conferred  upon  and  the  duties  to  be 
performed  by  the  city  councils  and  mayors  of  cities  under  this 
act  shall  within  those  cities  and  towns  using  the  metropolitan 
water  supply  be  exercised  by  the  metropolitan  water  and  sewer- 
age board.     [^Approved  April  23 j  1901, 


Maintenance, 
ete.,  of  Qnincy 
pnmping  sta- 
tion, etc. 


[Chaptbb  429.] 

An  Act  making  an  appropriation  for  maintaining  and  oper- 
ating THE  QUINCT  PUMPING  STATION  AND  FORCE  MAINS  IN  THE 
SOUTH  METROPOLITAN  SEWERAGE  SYSTEM. 

Be  it  enacted^  etc.,  as  follows : 

Section  1 .  A  sum  not  exceeding  fifty-five  hundred  dollars 
is  hereby  appropriated,  to  be  paid  out  of  the  treasury  of  the 
Commonwealth  from  the  ordinary  revenue,  for  the  mainte- 
nance and  operation  during  the  year  ending  on  the  thirty-first 
day  of  December,  nineteen  hundred  and  one,  of  the  Quincy 
pumping  station  and  force  mains  taken  by  the  metropolitan 
water  and  sewerage  board. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
lApproved  May  23,  1901. 
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[Chaftbb  442.] 

An  Act  relatiye  to  bonds  reqtjired  to  be  given  under 
certain  contracts  made  by  the  metttopolitan  water  and 
sewerage  board. 

Be  U  eruicted,  elc,^  as  follows : 

Chapter  three  handred  and  thirty-nine  of  the  acts  of  the  year  iwr,  889. 
eighteen  hundred  and  ninety-seven  is  hereby  amended  by  in- 
serting at  the  end  thereof  the  following :  — Nothing  herein  con-  Carum  nAta^ 
tained  shall  be  construed  to  deprive  any  city  or  town  of  any  Midtown* aot 
lights  or  remedies  nnder  laws  existing  at  the  time  of  the  passage  * 
of  this  act.     [^Approved  May  29 j  1901. 


[Chaftbb  468.] 

An  Act  to  provide  for  an  additional  metropolitan  water 

LOAN. 

Be  U  enacted^  etc,  tis  follows : 

Section  1 .  The  treasurer  and  receiver  general  of  the  Com-  M«tropoiitoD 
monwealth  shall  from  time  to  time,  on  the  request  of  the  metro-  '  ^* 
politan  water  and  sewerage  board,  issue  negotiable  bonds  in 
the  name  and  behalf  of  the  Commonwealth  and  under  its  seal, 
designated  on  the  face  thereof,  l^etropolitan  Water  Loan,  to 
an  amount  not  exceeding  thirteen  million  dollars,  in  addition 
to  the  twenty-seven  million  dollars  authorized  to  be  issued 
under  the  provisions  of  section  seventeen  of  chapter  four  hun- 
dred and  eighty-eight  of  the  acts  of  the  year  eighteen  hundred 
and  ninety- five ;  and  the  provisions  of  said  chapter  and  of  acts 
in  amendment  thereof  and  in  addition  thereto  shall  apply  to 
this  additional  loan,  to  the  same  extent  as  if  the  amount  au- 
thorized by  said  act  had  been  forty  million  dollars  instead  of 
twenty-seven  million  dollars. 

Section   2.      This  act  shall  take  effect  upon  its  passage. 
\_Approved  June  5,  1901. 


[Chaptbb  489.] 

An  Act  to  change  the  amount  to  be  assessed  annually 
UPON  cities  and  towns  under  the  act  to  provide  for  a 
metropolitan  water  supply. 

Be  it  enacted^  etc,^  as  follows : 

Section  1.     Section  nineteen  of  chapter  four  hundred  and  1805, 488,  $  10, 

,  amended. 

eighty-eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
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Treasurer  to 
eetlmate  Mnonnt 
required  for 
pAyment  of 
•zpeneee,  etc. 


ProriiOfl. 


Payment  of 
aaaeiemenU. 


five,  being  '*  An  act  to  provide  for  a  Metropolitan  Water  Sup- 
ply'*, is  hereby  amended  by  striking  out  all  after  the  word 
'^treasurer",  in  the  thirty-second  line,  to  and  including  the 
word  ''apportioned",  in  the  forty-fourth  line,  so  as  to  read  as 
follows :  — Section  19.  Said  treasurer  shall  in  each  year  esti- 
mate the  amount,  in  addition  to  the  premiums  from  sales  of  said 
bonds  and  the  proceeds  from  the  operations  of  said  board,  ex- 
clusive of  the  proceeds  from  sales  of  property,  required  during 
the  year  to  pay  the  interest,  sinking  fund  requirements,  expenses 
of  maintenance  and  operation  of  said  water  works,  and  shall 
apportion  to  the  city  of  Boston  the  proportion  of  such  amount 
that  the  valuation  of  said  city  for  the  preceding  year  bears  to 
the  total  of  all  such  valuations  of  all  cities  and  towns  in  said 
water  district :  provided^  however^  there  shall  be  included  only 
one  sixth  of  the  total  valuation  of  any  such  city  and  town  which 
has  not  reached  the  safe  capacity  of  its  present  sources  of  sup- 
ply in  a  dry  year,  as  determined  by  said  water  board  and  certi- 
fied to  said  treasurer,  and  has  not  made  application  to  said 
board  for  water,  and  the  remainder  to  the  other  cities  and  towns 
in  said  distiict,  one  third  in  proportion  to  their  respective  valua- 
tions and  the  remaining  two  thirds  in  proportion  to  their  respec- 
tive populations,  including  however  only  one  sixth  of  the  total 
valuation  and  one  sixth  of  the  total  population  of  any  such  city 
and  town  which  has  not  reached  the  safe  capacity  of  its  sources 
or  of  the  sources  of  supply  of  the  water  company  by  which  a 
town  is  supplied,  or  has  not  made  application  for  water  as 
aforesaid ;  and  provided^  further,^  that  any  city  or  town  as- 
sessed upon  its  full  valuation  and  population,  which  furnishes  a 
part  of  its  water  supply  from  its  own  works  or  receives  a  supply 
from  a  water  company,  shall  be  allowed  and  credited  in  its  ap- 
portionment with  a  sum  equal  to  twelve  doUars  for  each  million 
gallons  of  water  furnished  as  aforesaid,  as  determined  by  said 
water  board  and  certified  to  said  treasurer.  Said  treasurer 
shall  in  each  year  notify  each  city  and  town  of  the  amount  of 
its  assessment,  and  the  same  shall  be  paid  by  the  city  or  town 
into  the  treasury  of  the  Commonwealth  at  the  time  required  for 
the  payment  and  as  part  of  its  state  tax. 

Section   2.      This  act  shall  take  effect  upon  its  passage. 
[Approved  June  13 y  1901, 
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[Chaptbb  408.] 

An  Act  to  extend  the  time  for  filino  petitions  for  dam- 
ages, AND  OFFERS  OF  SURRENDER  OF  REAL  ESTATE,  UNDER  THE 
ACT  TO  PROVIDE  FOR  A  METROPOLITAN  WATER  SUPPLY. 

Be  ii  enacted^  etc,^  asfoVown : 

Section  1 .  Section  one  of  chapter  three  hundred  and  forty-  isoQ.  mi,  f  i, 
two  of  the  acts  of  the  year  eighteen  hundred  and  ninety-nine, 
as  amended  by  section  one  of  chapter  one  hundred  and  eight  of 
the  acts  of  the  year  nineteen  hundred,  is  hereby  further  amended 
by  striking  out  the  word  «^one",  in  the  seventeenth  line,  and 
inserting  in  place  thereof  the  word :  —  four,  —  so  as  to  read  as 
follows :  —  Section  1,    Petitions  under  the  provisions  of  section  Time  within 

whioh  oartaJii 

fourteen  of  chapter  four  hundred  and  eighty-eight  of  the  acts  pettuom  for 
of  the  year  eighteen  hundred  and  ninety-five,  or  of  section  one  may  be  dtod, 

•^  **  J  'f  extended. 

of  chapter  four  hundred  and  forty-five  of  the  acts  of  the  year 
eighteen  hundred  and  ninety-seven,  and  acts  in  amendment 
thereof  or  in  addition  thereto,  for  the  determination  of  damages 
for  the  taking  of  real  estate  may  be  filed,  as  provided  by  law, 
within  two  years  after  the  actual  taking  by  right  of  eminent 
domain  of  such  real  estate  or  of  any  interest  therein,  and  peti- 
tions for  the  determination  of  damages  for  the  taking  of  water 
rights  where  no  land  is  taken  in  connection  with  such  water 
rights,  and  for  the  determination  of  all  other  dami^e  provided 
for  in  said  acts,  and  offers  of  surrender  of  real  estate  provided 
for  in  said  acts,  may  be  filed  on  or  before  the  first  day  of  July 
in  the  year  nineteen  hundred  and  four. 

Section  2.     This  act  shall  take   effect  upon  its  passage. 
[Approved  June  13^  1901. 


[Chaftbk  fi06.] 

An  Act  relative  to  the  payment ^to  certain  persons  in  the 
town  of  clinton  of  damages  sustained  under  the  act  to 
provide  for  a  metropolitan  water  supply. 

Be  U  enacted^  eto.,  cu  follows: 

Section  1.     Section  fourteen  of  chapter  four  hundred  and  UJ^'^enciJif 
eighty-eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety- 
five,  as  amended  by  chapter  five  hundred  and  fifty-one  of  the 
acts  of  the  year  eighteen  hundred  and  ninety-eight,  is  hereby 


•ftebHsbmenU. 
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further  amended  by  inserting  after  the  word  ^^Boylston",  in 
the  fifth  and  eleventh  lines,  respectively,  of  section  one  of  said 
chapter  five  hundred  and  fifty-one,  the  words :  — or  in  that  part 
of  the  town  of  Clinton  within  the  limits  of  the  Wachnsett  reser- 
voir, —  so  that  said  section  fourteen  of  chapter  four  hundred 
and  eighty-eight,  after  the  word  ^< court",  in  the  fiftieth  line, 
DetonniMtion    shall  read  as  follows :  —  In  case  any  individual  or  firm  owning 

of  dftlBftgM  to  ' 

oertain  boiiMM  on  the  first  day  of  April  in  the  year  eighteen  hundred  and 
ninety-five  an  established  business  on  land  in  the  town  of  West 
Boylston,  or  on  land  in  the  town  of  Boylston,  or  in  that  part  of 
the  town  of  Clinton  within  the  limits  of  the  Wachusett  reservoir, 
whether  the  same  shall  be  taken  or  not  under  this  act,  or  the 
heirs  or  peraonal  representatives  of  such  individual  or  firm,  shall 
deem  that  such  business  is  decreased  in  value  by  the  carrying 
out  of  this  act,  whether  by  loss  of  custom  or  otherwise,  and 
unable  to  agree  with  said  board  as  to  the  amount  of  damages 
to  be  paid  for  such  injury,  such  damages  shall  be  determined 

Woi4i**rMi      and  paid  in  the  manner   hereinbefore  provided.     The  words 
*  '^  real  estate  ",  as  used  in  this  section,  shall  include  water  rights, 
and  in  the  case  of  mills  all  machinery  thereon. 

Section  2.     This  act  shall  take  effect  upon  its  passage. 
[Approved  June  14  ^  1901, 


[Chaptbr  509.] 

An  Act  to  require  the  metropolitan  water  and  sewerage 
board  to  improve  the  condition  of  the  cochituate  water 

BASIN. 

Be  U  enticUd^  etCy  as  follows : 
Oooditionof  Section  1.     The   metropolitan   water  and  sewerage  board, 

watorbMintobe  within  two  years  from  the  passive  of  this  act,  shall  cause  that 
part  of  the  Cochituate  reservoir  known  as  Pegan  Meadow, 
located  in  the  town  of  Natick,  and  that  part  of  said  reservoir 
in  the  towns  of  Wayland  and  Natick  known  as  Snake  Brook 
meadow,  to  be  cleaned  and  excavated  to  a  level  of  three  feet 
above  the  bottom  of  the  aqueduct  from  said  reservoir,  and  the 
banks  of  the  said  meadows  to  be  improved  so  that  mud  deposits 
shall  not  be  exposed  thereon  at  low  stages  of  the  water ;  and  in 
the  execution  of  this  work  the  board  may  decrease  the  flowed 
area  of  the  said  meadows  to  such  extent  as  it  shall  see  fit.  The 
cost  of  said  work  shall  be  paid  out  of  the  Metropolitan  Water 
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Loan  Fund :  providedj  however^  that  the  amount  so  expended  pwyIm. 
shall  not  exceed  one  hundred  thousand  dollars;  and  if  the 
board  shall  find  it  impossible  to  excavate  said  meadows  to  the 
depth  herein  specified  and  to  carry  out  all  the  provisions  hereof 
for  said  sum,  then  said  work  shall  be  prosecuted  to  such  extent 
as  may  reasonably  be  done  for  the  sum  of  one  hundred  thousand 
dollars. 

Section  2.     The  provisions  of  section  twenty-eight  of  chapter  Certain  provi. 
four  hundred  and  eighty-eight  of  the  acts  of  the  year  eighteen  apply, 
hundred  and  ninety-five  for  the  enforcement  of  the  act  to  pro- 
vide for  a  metropolitan  water  supply  shall  apply  to  this  act. 

Section  3.     This  act  shall  take   effect  upon  its   passage. 
[^Approved  June  14 j  1901. 


[Chaptve  518.] 

An  Act  to  authorize  the  advancement  of  moneys  fob  the 
PURPOSES  of  the  metropolitan  water  and  sewerage 
board. 

Be  it  enacted^  etc.^  as  follows: 

Section  1 .     There  may  be  advanced  from  the  treasury  of  Oertain  rams  of 

J  *f         money  may  bo 

the  Commonwealth  to  such  person  as  shall  be  designated  by  wivanoodforttie 

'  D  ./    pnrpoMs  of  the 

the  metropolitan  water  and  sewerage  board  such  sums  of  money,  •metropolitan 
not  exceeding  twenty  thousand  dollars  at  any  one  time,  as  the  erage board,  etc. 
auditor  of  accounts  may  certify  to  the  treasurer  of  the  Com- 
monwealth to  be  necessary  to  enable  said  board  to  make  direct 
payments  upon  their  pay  rolls  and  other  accounts.  Said  sum 
may  be  advanced  from  any  loan  or  appropriation  under  the  con- 
trol of  the  metropolitan  water  and  sewerage  board.  The  person 
to  whom  this  money  is  advanced  shall  within  thirty  days  from 
the  receipt  of  any  sum  file  with  the  auditor  of  accounts  a  state- 
ment in  detail  of  the  moneys  expended,  approved  by  the  met- 
ropolitan water  and  sewerage  board,  and,  where  it  is  practicable 
to  obtain  them,  receipts  or  other  like  vouchers  of  the  persons  to 
whom  the  payments  have  been  made.  The  person  so  designated 
shall  give  a  bond  with  sufficient  sureties,  to  be  approved  by  the 
auditor  of  accounts,  in  the  sum  of  twenty  thousand  dollars. 

Section  2.     All  acts  and  parts  of  acts  inconsistent  herewith  Repeal, 
are  hereby  repealed. 

Section  3.     This  act  shall  take  effect  upon  its   passage. 
[Approved  June  14^  1901. 
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TreMurerofthe 
Commonwealth 
to  make  eertaln 
anoiiel  pay. 
mentB  to  the 
town  of 
Hopklnton. 


Provleo. 


[Chaptbk  R16.] 

An  Act  to  proyide  for  certain  annual  payments  to  the 
town  op  hopkinton  on  account  of  the  construction  of 
the  metropolitan  water  system. 

Be  it  enacted^  elc.^  m  follows : 

Section  1.  The  treasurer  of  the  Commonwealth  shall  pay 
to  the  town  of  Hopkinton  as  a  part  of  the  expenses  of  the 
metropolitan  water  works,  the  sum  of  twelve  hundred  dollars  in 
the  month  of  September  in  the  year  nineteen  hundred  and  one, 
and  a  like  sum  in  the  same  month  in  each  succeeding  year  until 
ten  years  after  the  reservoirs  or  basins  situated  in  said  town 
cease  to  be  a  part  of  the  metropolitan  water  system :  provided^ 
that  the  town  shall  continue  to  be  a  municipality  during  that 
time ;  but  shall  pay  no  tax  and  make  no  other  payment  to  said 
town  on  account  of  any  property  held  by  said  water  board  for 
the  purposes  of  a  water  supply. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
^Approved  June  18y  1901. 
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RESOLVES. 

[Chaptbe  101.] 

Resolve  to  provide  for  the  appointment  of  a  committee 

TO  determine  WHETHER  COMPENSATION  SHOULD  BE  PAID  TO 
THE  TOWNS  OF  CLINTON,  STERLING  AND  HOLDEN  BY  REASON 
OF  THE  CONSTRUCTION  OP  THE  WACHUSETT  RESERVOIR  BY  THE 
METROPOLITAN   WATER   AND   SEWERAGE   BOARD. 

Resolved^  That  the  governor  of  the  Commonwealth  is  hereby 
authorized  to  appoint  a  committee  of  three  persons  to  determine 
whether  any,  and  what  amount  of,  compensation  should  be  paid 
to  the  towns  of  Clinton,  Sterling  and  Holden,  as  municipalites, 
and  not  to  the  individual  citizens  thereof,  by  reason  of  the  con- 
struction of  the  Wachusett  reservoir,  or  of  any  other  acts  done 
under  authority  of  chapter  four  hundred  and  eighty-eight  of  the 
acts  of  the  year  eighteen  hundred  and  ninety-five  and  the 
amendments  thereof.  The  said  committee  shall  receive  such 
compensation  for  their  services  as  the  governor  and  council  may 
fix,  and  shall  report  to  the  general  court  at  its  next  session,  not 
later  than  the  fifteenth  day  of  January  in  the  year  nineteen  hun- 
dred and  two.  Any  vacancy  occurring  in  the  committee  may 
be  filled  by  the  governor.     [^Approved  June  10,  1901. 
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